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DEPARTMENT OF TRANSPORTATI ON
FEDERAL AVI ATI ON  ADM NI STRATI ON

CONSCLI DATED CAB DI SPLAY/ REMOTE
MAI NTENANCE MONI TOR_SYSTEM

FOREWORD

This is Part 1 of a group of specification docunments under the basic
heading, "Consolidated Cab Display/Renote Mintenance Monitor System
(cCp/RMMS)," each of which carries the basic nunber Engineering Requirenent
(ER) with a slant line and a nunmber corresponding to the part nunber

These parts forman ER which establishes the requirements for the hardware
and software design, programmng, devel opment, hardware fabrication,
testing, delivery, installation, interfacing, and checkout of a CCD/RMMS
for the Federal Aviation Admnistration's (FAA) termnal air traffic
control system

This ER was prepared in parts to allow for the procurenment and
i npl ementation of the CCD/RMMS in stages. The parts to be provided by the
contractor in each stage are specified in the contract

Listing of Parts

FAA-ER-500-007/1" Part 1 - Cenera
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FAA-ER-500-007/4 Par t Renote Transmitter/Receiver Subsystem

FAA-ER-500-007/5 Part 5

I nstrument Landing System Subsystem
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FAA~ER-~500-007/6 Par t - Lighting/RVR Subsyst em

FAA~ER-500-007/7 Part 7

Tower Interface Subsystem

1 SCOPE

1-1 Scope of Part 1.~ This Part 1 contains requirenents which are ap-
plicable, alone or in conjunction with other parts of this engineering re-
quirement, to the design, fabrication, testing, installation and field
validation of a CCD/RMM systemto be installed and operated in FAA term na
facilities.

1-1.2 Applicable Definitions

Facility — As used in this specification, is a remnote site where
renot e mai ntenance nonitoring functions are perfornmed on navaid
equi pment by a facility processing unit (FPU).

Interface Control Document Level | (NAS-MD-790) — An FAA document

that provides the communications link control interface and protoco
requirements for the exchange of information between a renote non-
Qtoring subsystem (i.e., FPU) and a central processor subsystem
CPS).

Remote Site ~ As used in this specification, a remote site is the
| ocation of a NAVAID to be nonitored/controlled and is a data
acqui sition point of an FPU.

RS-449/232C ~ As used in this specification, RS~449/232C conpatible
neans the contractor shall provide the capability to interface 232¢
or 449 devices with the central processing subsystem (cps) or
facility processing unit (FPU). This may be acconplished by having
a 449 connector on the cps and FPU with an external 449/232C
adapter, or by having connectors for both 232¢ and 449 on the CPS
and FPU.

1-1.3 Appli cabl e Abbreviations.~ Qther abbreviations are defined in other
parts of the E.R.




ANS|
ASCl |
ATCT
CCD

CPs

EPROM
ER
FAA
FPU
GFE
ICD
ILS
NAFEC

MALSR

MTBF
MTTR
RAM
RMMS
ROM
RTR
RVR

TRACON
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Approach Lighting System
Anerican National Standard Institute
Anerican Standard Code for Information Interchange
Air Traffic Control Tower
Consol i dated Cab Display
Central Processing Subsystem
Cat hode Ray Tube
Eraseabl e Programmable Read Only Menory
Engi neering Requirenent
Federal Aviation Admnistration
Facility Processing Unit
Government Furni shed Equi pnent
Interf -e Control Docunent
I nstrunent Landing System
National Aviation Facilities Experimental Center

Medi um Intensity Approach Lighting System with Runway
Al'i gnment I ndicator Lights

Mean- Ti me- Bet een- Fai | ure

Mean- ime~To—Repair

Rand¢ Access Menory

Renot e Maintenance Monitor System
Read Only Menory

Renot e Transmitter/Receiver
Runway v sual Range

Term nal Radar Approach Control
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MIL-STD~756A Reliability Prediction

MIL-STD-785A Reliability Program for Systems and Equi pnent
Devel opment and Production

Handbooks
MIL-HDBK-217 Reliability Prediction of Electronic Equipnent

1-2.1.3 M scel | aneous Docunents

Anerican National Standard Institute

ANS| Publication X3.9-~1966 FORTRAN
ANS| St andard BSR X3.66-~1977

El ectronic Industries Association

EIA-RS-232C Interface Between Data Terminal Equipnent and Data
Communi cation Equi pment Enploying Serial Binary Data
| nt er change

EIA-RS-449 Interface Between Data Terminal Equipnment and Data
Crcuit ~ Termnating Equi pment Enploying Serial
Binary Data Interchange

EIA-Bulletin #12 Application Notes on Interconnection Between
Interface Crcuits Using RS-449 and RS~232C

1-2.2 Precedence of Documents.-~ Wien requirenents of the contract, this
ER, or subsidiary applicable documents are in conflict, the follow ng shall

apply:

1-2.2.1 The Contract.— The contract shall have precedence over all other
docunents.

1-2.2.2 Engi neeri ng Requirement.~ The ER shall have precedence over all
subsidiary applicable documents cited herein.

1-2.3 Source of Documents

1-2.3.1 Source of FAA Documents.- Copies of the applicable FAA
specifications and drawings may be obtained from the Federal Aviation

Admi ni stration, Wshington, Dp.C., 20591, Attention: Contracting Oficer.
Requests should fully identify material desired, i.e., specification
nunber, dates, amendment nunbers, conplete drawing nunbers; also, requests
should identify the invitations for bid, request for proposals, or the
contract involved, or other use to be made of the requested material.
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1-2.3.2 Source of Mlitary Documents.- Single copies of the Mlitary

Specifications may be obtained fromthe Naval Supply Depot, 5801 Tabor
Avenue, Philadel phia, PA 19120. Requests should cite the request for
proposal s or contract for which the specifications are needed

1-2.3.3 Sources of Ot her Documents.- Copies of ANSI standards may be
obtained fromthe American National Standards Institute, 1430 Broadway, New
York, New York, 10018. A nominal fee will be charged by ANSI for each
docunent

Information on obtaining copies of Federal specifications and standards may
be obtained from CGeneral Services Administration Ofices in Washington
D.C.; Auburn, Washington; San Francisco, California, Denver, Colorado
Kansas Gity, Mssouri; Atlanta, Georgia, Chicago, Illinois; New York, New
York; Boston, Massachusetts; New Oleans, Louisiana;, Fort Wrth, Texas; and
Los Angeles, California.

1-3 Requi renents

1-3.1 CGeneral System Description.- This engineering requirenent
establ i shes the requirenents for a cCp/RMMS which will collect, process,
and consol i date the display of weather, runway visual range, NAVAID data,
etc., in the tower cab and ternminal radar approach control (TRACON) area
It will also renotely nonitor maintenance conditions of selected NAVAID
equi pnents, process these status and alarm conditions, and display this
information at a central maintenance |ocation. QOperational Requirenents
for Entry, Display and Display Information Processing, are contained in
Appendi x 2 and other parts of the ER for the CCD/RMMS.

Wth the availability of certification data and renote maintenance
nmonitoring parameters, the CCD/RMM systemshall be procured in two phases.
Phase | will provide the processors, peripherals and displays identified in
Parts 2 and 3. In addition, external facility data shall be retrieved from
an interface with existing field cabling in the tower/TRACON equi pnent room
through a Tower Interface Subsystemdefined in Part 7 of this E.R. Figure
1 is a graphical depiction of the Phase | system The Phase | system shal

al so include the capability to expand and accept remote data when and if

the renote mai ntenance monitoring parameters and certification data are
def i ned.

The design of Phase Il ccp/RrRMS shall conformto the referenced Interface
Control Documents (IcD) and shall, in general, be in accordance with the
configuration shown in Figure la. It shall basically consist of a centra
processing subsystem a display subsystem and a renote site maintenance
noni tor subsystem for each type equipment to be nonitored. The contract
schedule identifies the facilities which shall be monitored/controlled

At the present time, information such as tenperature, wind speed and
direction, baronetric pressure, time, etc., is provided and displayed in

the tower cab on separate devices. In addition, limted status information
on such critical equipnments as the instrument |anding systm (ILS), |ighting
systens, etc., is also provided on separate indicators. At the sane tinme,

personnel who are responsible for the operation and maintenance of these
and other remote airport equipments have very limted maintenance
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information at the ATCT/TRACON. Therefore, the CCD/RMMS shall consolidate
and provide, on electronic displays, the critical and other supplenenta
information required by the air traffic controller, as well as, a nunber of
control features. In addition, the cCD/RMMS will provide the capability of
monitoring specified maintenance paraneters at certain renmote equipnent
sites, processing this information, and providing this data on an
electronic display at a central |ocation

The central processing subsystem (cps) as detailed in Part 3 of the ER,
performs the input/output, real tinme processing, data storage, background
processing, and integrity checking functions. It shall consist of duplex
processors. The cPS shall communicate with the renote sites through the
Tower Interface Subsystem (Phase 1). The CPS shall continually poll each
renote site for alarm information and periodically request status and
certification type data. The data received from each site shall be
processed and recorded for future analysis and formatted data shall be sent
to various displays for use by operational and maintenance personnel. In
addition, the cps shall have the capability of transmtting contro

commands and nessages to specific remote sites. The cps shall provide the
fail-safe capability with both automatic and manual switchover between
processors.  Subsystem peripherals included in the cpS are the di sk storage
units which shall contain the system and central software and shall provide
data storage; the magnetic tape unit which shall provide for long term data
storage; the CPS operator display/termnal which shall be the basic CPS

i nput/output and control device; and the maintenance supervisory

di splay/termnal which shall provide maintenance personnel with status and
alarm information from the renote equi pment sensors. Both the CPS operator
and the mai ntenance supervisory display/termnals shall be standard 24 |ine
by 80 character CRT type displays with a full ASCI| keyboard. User
capability from these positions shall be in accordance with

user ID and password when logging on the system In addition, a renote
display/termnal port wth auto/answer capability and a spare
display/termnal port, are to be provided. The user capability from these
ports shall be in accordance with the user ID and password entered when

| ogging on the system (display/termnals for these two ports will be GFE).

The display subsystem as detailed in Part 2 of the ER, shall consist of
the following type displays in quantities specified in the contract

Critical Display (CD)

Suppl ementary Display (SD)

Li ghting Control Panel (LCP)

TRACON Di spl ay (TD)

Supervi sory Mintenance Display (SMD)

The Critical Display is to be located in the tower cab. The data presented
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on this display is required on a continuous basis and is critical to the
tower operation. The display will consist of high intensity incandescent
filanment nodules with 9 lines by 32 characters of data in |arge

al phanumeric or nunmeric formas specified in Part 2. The critical data
shall be provided by the cpS and shall be updated on a latched single page
basi s.

Also in the tower cab, collocated with the Critical Display, will be the
Suppl ementary Display. This shall be a small (9" diagonal) CRT type

di splay consisting of 16 lines by 32 characters with local refresh and
storage capability for up to 12 pages, with pages locally selectable via
push buttons. This display shall provide inportant but non-critica
information to the controller upon request. It shall also form the backup
to the CD since one of the 12 pages of data available in local storage wll
contain the critical information. Updated data and alarm information shal
be provided by the CPS on a page basis to the |ocal storage in the display.

Al'so collocated with the CD in the tower cab will be the lighting contro
panel .  This panel shall consist of push button switches to control power
on/off and light levels for the airport lighting systems. This panel shal
be under software control and the activation of any switch shall result in
an interrupt to the cPs which shall generate the necessary comand to the
appropriate lighting system Changes and reconfigurations i nvol vi ng r unway
assignments and lighting control responsibilities shall be possible from
the sMD, as wel|l as, the capability of controlling the lights shall also be
possi bl e fromany of the SMD.

The TRACON display is to be |ocated in the TRACON and shal|l have available
on a page bhasis, some of the critical data as well as the capability of
simul taneously displaying the noncritical data that will be available on
the SD.  This shall be a 16 |ine by 32 character gas discharge type display
with local refresh and storage available for 12 pages, with pages locally
sel ectabl e via push buttons. The first four lines on this display wll
normal |y display data simlar to that on the first four lines of the
critical display with supplementary data being provided on the remaining
available lines. Updated data and alarm information shall be provided by
the CPS on a page basis into |local storage as it occurs.

The sMD, | ocated in the tower cab and TRACON respectively, shall be the
same as the CPS operator and naintenance supervisory display/termnals.
These displays shall have the capability of displaying and refreshing one

or two 16-1ine by 32 character pages sinultaneously. Input conmand and
page accessing capabilities from these positions shall be according to user
ID and password when |ogging on the system

Wthin the framework of the Phase | system the Phase | design shal

include provisions for the types of renmote facilities monitoring subsystens
as specified in Parts 4, 5, and 6 of the ER. Each subsystem is conposed of
renote sites with a facility processing unit (FPU) performng the
nonitoring functions. An FPU consists of a mcroprocessor and its

associ ated nmenory, a data conmunications unit (rmoden), uninterruptable
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power supply, and a status/control interface with all necessary sensors to
performthe monitoring and control functions of the RMM. Due to the field
| ocations of the navaid equipment, one FPU nmay performthe RMM functions on
mul tiple navaid equi pnent at a renote site. The renote FPU's/sensors Wi th
signal characteristics (analog and digital) required to performRMM shal

be procured in the Phase Il system

Certain data, when specified in the contract schedule, shall be processed
through FPUs, as identified in Part 7 of the ER. These FPUs shall be
| ocated within the ATCT/TRACON rather than at a remote facility.

The initial design of the cCD/RMMS processing system shall include the
capability to expand the data acquisition functions and processing
capability as defined in Part 3.

1-.3.2 Reliability and Maintainability.- The reliability and

mai ntainability requirenments for each of the equipments of the CCD/RMMS are
detailed in each part of the ER. The overall program plan shall be as
specified herein

1-3.2.1 Syst em Mai nt enance Approach.~ The overal |l system nmaintenance

approach shall be to localize failures through the use of software and
hardware maintenance features and to replace the failed nodule, elenent, or
pluggabl e unit from spares. The actual repair of the replaced item shal

be acconplished off-line in a bench repair area. The nean bench repair
effort for any assenbly, subassenbly, module, or printed circuit board
shal | not exceed 4.0 man hours and the maxi mum bench repair effort shal

not exceed 8.0 man hours. Mintenance philosophy guidelines will be issued
as part of the contract docunentation

Diagnostic software and maintenance features shall be designed to rapidly
isolate malfunctions to the replaceable nodule [evel. \WWere printed
circuit boards are used, the replaceable module shall be considered to be
the printed circuit board |evel

The ccp/rmMS shal | be designed to minimze the requirement for preventive
mai nt enance

1-3,2.2 Reliability ProgrampPlan.~ The contractor shall prepare and
submt, for FAA approval, a plan to inplement a reliability program
followi ng the guidelines established i n MIL~STD~785, The reliability
program and its management shall be a clearly identifiable organizationa

el enent responsible for the effective execution of all reliability
requirenents and efforts related thereto. However, itis the intent of the
government to establish a program which will include system reliability
nodeling, reliability analysis, and failure reporting/analysis/corrective
action. Alimted reliability demostration test shall be performed as
specified in paragraph 1.4.4.2 to validate the initial systemin accordance
with the reliability nodel defined in paragraph 1-3.2.2.1(a). The
reliability plan shall be inplemented and the results of the program shal
be docunmented in a reliability report
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1-3.2.2.1 Program Tasks.~ The reliability program shall include the
follow ng tasks:

(a) Reliability modeling - The overal | ccbp/rMMS shall be
relizbility nodel ed. The nodel shall be of sufficient detail to identify
critical paths or items whose failure will cause systemor subsystem
failure of degraded operation. The nodel shall be representative of the
system’s operational capability and all states including the degraded node
shal . be clearly delineated. The mninum system shall be as follows:

(1) One of two processors.
(2) One of three Critical Displays.

(3) One of two either the cps Qperator Termnal or the
Mai nt enance Super Vi sory Maintenance Display (SMD)

(4) One of three Supplemental Displays.

(5) One of three Lighting Control Panels.

(6) One of two Supervisory Mintenance Displays (sMp).
(7) Four of twelve TRACON Di spl ays.

(8) One of two FPU’s for the Tower Interface Subsystem
(9) One of two disc units.

(b) Reliability analyses ~ Reliability analyses and predictions,
including failure nodes, effect, and anal yses, shall be perforned
both during the prelimnary system design phase and as a
demostration Of conformance to requirenents prior to the final
system design freeze. These analyses shall be detailed assessments
of the design and conducted to a level sufficient to provide
assurance that specified reliability criteria will be net. The

met hods of MIL-STD-756A shall be applied, using definitions of
MIL-STD-721B and failure rate data fromMIL-HDBK-217.

(c) Failure reporting, analysis, and corrective action - The
contractor shall establish a system of failure reporting for both
factory and on-site failures. The method of reporting shall be
submtted for FAA approval.
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(d) For purposes of reliability testing the CCD/RMM system and
subsystem shal| be considered failed, if any of the follow ng
occurs: (1) CCD/RMM fails to respond to any command, specified
herein or in any approved docunent generated to satisfy the
requirements of the contract, entered into the mninmum system
(1-3.2.2.1(a)) in accordance with the accepted procedure, and (2)
CCD/RMM fails to output any nessage to the mni mum system
(1-3.2.2.1(a)) for the conditions specified herein or in any
document generated to satisfy the requirenents of the contract

Failures occurring fromthe time the design is frozen until the installed
subsystem has been accepted shall be reported. The contractor shal

anal yze each failure to ascertain its cause. Failure data reports to the
component levels, including individual and trend analysis results, shall be
maintained in a central file to which the FAA shall have full access
Monthly sunmaries of all failures and their status shall be submitted to
the FAA as a part of the monthly progress report.

1-3.3 Design and Construction

1-3,3.1 Ceneral Hardware Requirenents.- In general, the hardware wll neet
the requirements In this paragraph, unless otherwi se specified in other
parts of this E.R. The CCD/RMMS shal|l be designed to provide the

achi evenent of maxi num performance, operational reliability and good
accessibility/ maintainability for maintenance and repair or replacenment of

units, conponents, and circuits. Each subassenbly shall be removable from
the cabinets without requiring the partial or conplete renmoval of any other
subassenmbly. It is the intent of the government to utilize off-the-shelf

equi pnent wherever possible. For assenblies, conponents, equipnent, etc
that is not off-the-shelf, the equipment shall conformto the requirements
of FAA-G-2100/1. Each item of off-the-shelf equipment shall conform to
those design and quality standards of its manufacturer in effect on the
closing date of the Request for Proposals and all requirenents stated in
this E.R. The cabinets shall be of high quality, sturdy construction that
will wthstand normal shipment and installation of the system

Al cables and wires, harnessed or single, shall be protected against
chafing, and such protection shall be independent of the individual wre or
cable insulation jacket. Al surfaces of itenms on the front of panels

shall be at chassis ground potential. The various units or modul es nmounted
in each cabinet shall be accessible for servicing fromeither front or rear
unl ess otherw se specified in other parts of this ER. These units shall be
provided with slides where necessary to permt wthdrawal for servicing

and where conponents or test points are only accessible fromthe bottom a
suitable tilt or hinge arrangenent shall be provided to pernmt
accessibility. The hardware shall be designed so that all alignnents,

adj ustments and maintenance can be perfornmed by only one technician. Any
repl aceable unit, assenbly, subassembly, etc. shall weigh no nore than
501bs.

1-3.3.1.1 Col or and Texture of Finishes.- The finish of all exposed
covers, doors, shelves, etc., shall be baked vinyl base paint. Accent
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For any contractor devel oped systens, as conpared to off-the-shelf
products, the grounding design shall be in accordance with the guidelines
defined in FAA-STD-020 par agraph 4 and 5. Wen system conponents are

of f-the-shelf or when industrial standards on the conponents require a
redesi gn, these conponents will be part of the grounding design, as
submitted with the proposal. The controlling factor in all the designs is
personnel safety. The power ground will be available at each alternating
current (AC) power distribution point provided in the equi pnment area

The contractor shall be responsible for interfacing his system grounding
with existing systens.

There shall be no degradation of signals between equi pment due to
cross-coupling through the ground system

1-3.3.1.8 Conducted and Radiated Interference.- The equi pnent specified
herein shall satisfy the basic [imts of interference and susceptibility as
speci fiedin MIL~STD-461, Should any proposed equi pnent have been built to
conply with a interference control specification other than MIL-STD~461
(e.g., MIL-I-~16910), the FAA will accept that specification in lieu of
MIL-STD-461 provided that the requirenents of the two specifications are
general |y conparabl e.

1-3.3.1.9 Cables.-The contractor shall furnish all cables, cable
connectors, termnal boards, etc., required for factory and site testing
and installation of the equipment. This shall include any special purpose
test cables or card extenders required for routine maintenance

1-3.3.1.9.1 Cable Entrance and Exit Locations.- Cable entrances and exits
shal | be designed such as to enable advantageous routing of the cables
between units from the standpoint of accessibility, noninterference with
operating personnel, and appearance of installed equipnent

1-3.3.1.10 Conponents and Materials.~ All subassenblies, conponents and
materials shall be 1n accordance wth FAA~-G-2100/1 except for off-the-shelf
equi prent. O f-the-shel f equipnent may enploy conponents or materials not
in accordance with FAA~G-2100 except that the interchangeability
requirenents of paragraph 1~3.14.3 of FAA-G-2100/1 shall apply.

1-3.3.1.11 El ectri cal Design.—~ The electrical design of the system shal
mnimze total electrical power consunption and be in accordance with best
comercial practice. Al contractor furnished racks shall have convenience
twinoutlets in accordance with 1-3.6.4 of FAA-G-2100/1 on the front and
rear for 120~volt AC test equipnent, soldering irons, etc. These outlets
shall be powered from an electrically separate power cable brought out of
the cabinet for connection to a separate noncritical AC power source. The
ground termnal of all convenience outlets shall be electrically isolated
from the equi pment cabinet and connected by a green insulated conductor to
the ground terminal in the power distribution panel serving the outlet

1-3.3.1.12 Hardwar e Standardization.— Al though not specifically nentioned
el sewhere 1n this ER, for each FPU nodem there shall be a corresponding
modem at the cental site which will interface with the cpS. Al nodens
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used in the system shall be of the same product line and the rmodens at the
central site shall be printed circuit board type, pluggable into standard
card cages for ease of expansion. It shall be the responsibility of the
contractor to provide all nodens required in the system

Al'l FPU m croprocessors used in the systemshall be of the same product
l'i ne.

1-3.3.1.13 Safety.~ To pronote naxi num safety of both operating and

mal ntenance personnel, the precautions outlined in Requirement 1 of
MIL-STD-454 shall be reviewed for adherence in the area of system design
and construction

1~3.3.1.14 Human Engineering.— Human engineering design criteria and
principles shall be applied in the design to achieve safe, reliable, and
effective performance by operator and maintenance personnel. Design
criteria shall be in accordance with Requirenent 62 of MIL~STD-454.

1-3.3.1.15 Motors.~ Mtors shall be designed for continuous duty and shal
not exceed 1800 RPM except for off-the-shelf equipnent. Mtors shall have
best quality anti-friction bearings that shall not require lubrication nore
often than once every 8,000 hours of operation

1~3.3.1.16 Servi ce Life.~ The system shall be designed and constructed to
have a nom nal service life of at |east 20 years, operating 24 hours per
day, seven days per week.

1-3.3.2 Ceneral Software Requirements.~ Al software (remote sites and
CPS) devel oped and delivered by the contractor to performthe requirenents
of this specification, shall neet the followi ng general requirenents

1-3.3.2.1 Modular.~ The software shall -~ desi gned modularly, Wi th each
separate task being an individual nodule capable of being conpiled and/or
assenbl ed independently. The addition, deletion, or nodification of a task
shal | have a mininmumeffect on the remaining software.

1-3.3.2.2 Flexible.~ The software shall ~rovide flexibility to adapt to
specific renote sites and display subsy a configurations and
requirements. The addition, deletion, .. .aodification of renote site
paraneters to be nonitored or the numbe ad types of displays and
display/termnals in the display subsystca shall have little or no effect
on the software

1-3.3.2.3 Defensive.~ The software shall be designed defensively, with the
communi cations software validating all nessages and the command processing
software validating all commands. An invalid nessage or command shall not
hi nder the perfornmance of an FPU or the CPS. An inoperative FPU or a CPS "~
single processor and/or peripheral failure shall not degrade the
performance of the remaining system

1-3.3.2.4 Standardi zation.- The software shall be witten in the Fortran
'V progranm ng language, to the maxinum extent possible, and nust conform
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to the specifications for the Anerican National Standard Fortran (ANSI
X3.9-1966). Man-conputer communications, such as commands (input formats),
error nessages, and output data formats shall be standardized within each
CCD/RMMS subsyst em

1-3.4 Documentation.~ Docunentation furnished under the contract shall be
as specified in the foll ow ng paragraphs and in the other parts of the ER.
Document ati on detailed under this part of the ER applies to all parts of
the CCD/RMMS while the documentation detailed in each part of the ER
applies to that subsystem only.

The contractor may utilize existing material or material that may contain
the required information within an existing document.  Subm ssion and
approval of documentation material shall be in the quantities and be in
accordance with the schedule specified in the contract. Updating of the
requi red documentation shall be acconplished periodically to maintain the
documentation in current status so that upon conpletion of the contract,
the final docunentation is consistent with the delivered system The
contractor shall provide all docunentation necessary for the FAA to
maintain and nodify all deliverable hardware and software

1-3.4,1 System Desi gn Data.— Prelimnary design data shall be prepared and
submtted for review and approval in accordance with the contract schedul e
This prelimnary data shall include all elements of the equipnment to be
supplied by the contractor under the terns of the contract, as detailed by
these requirements and any addenda thereto, together with all interfaces
with other equipnents. As a mnimum it shall include the system
description, block and data flow diagranms, basic interfacing, and basic
mechani cal /el ectrical requirements. The prelimnary design data and any
approved modificaition/clarification to the prelimnary design data shall be
submtted as a draft in accordance with the contract schedule for review
and approval. F nal design data shall be devel oped and submtted for
review and appro al as the design of various elenents is conpleted. Upon
conpletion of all design work, a final system design data package shall be
provided. The system design data subm ssions shall be organized to reflect
the hardware design approach. Al pages shall be sequentially nunbered
This subm ssion of system design data shall not be used to produce

nmodi fications or alternatives to details of this specification. Approva

of the design data shall not relieve the contractor fromhis obligation to
meet all contract requirenents

1-3.4.1.1 System Description.- The prelimnary, draft and final system
design data shall include a description of the system and each el enent
detailing the interaction and operational capabilities necessary to neet
functional requirenents.

1-3.4.1.2 Bl ock and Data Fl ow Diagrams.~ A set of equipment block and data
flow diagrams shall be provided in the prelimnary, draft and final system
design data. The diagrans shall show the general operational and |ogic
relationships of the equipnent elenents

1-3.4.1.3 Logi ¢ Diagrams.~ The contractor shall provide conplete equipnent
[ogic dragrans for allT equi pment supplied (off-the-shelf and designed
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equi pnent) as a part of the final system design data. Symbology used in
these diagrams shall be fully explained in the design data

1-3.4,1.,4 Input/Qutput Details.- In the prelimnary, draft and fina
design data, the contractor shall provide data which consolidates al

equi prent interfaces and input/output characteristics. These details shal
include signal characteristics and limts, and loading requirements. This
data shall include major internal as well as external interfaces

1-3.4.1.5 Mechanical /El ectrical Requirenents.- Both the prelimnary, draft
and final system design data shall 1nclude sufficient drawi ngs and text to
provide a description and tolerances of major and critical dinensions,
routing of cables, mechanical assenblies, and other features such as cable
entry and exit, control, and maintenance panels. Power requirenents shal
al so be provided

1-3.4.2 Software Design Data.~ This design docunentation shall provide
overall 1nformation about the cCD/RMMS software and shall include, as a
mnimm a functional specification and design specification for each
subsystem as described in the follow ng paragraphs. This docunmentation
shall contain a subsystem description, external and internal data formats,
man-machine interface commands, partitioning of functional requirenents,
and other details such as nemory storage requirenents, etc., for each
subsyst em

The prelimnary data shall be prepared and submtted for review and

approval in accordance with the contract schedule. The prelininary design
data and any approved nodification/clarification to the prelimnary design
data shall be submtted as a draft in accordance with the contract schedule
for review and approval. Upon conpletion and approval by the government of
all software design work, a final design data package shall be provided in
accordance with the contract schedule

1-3.4,2.1 Software Functional Specifications.- For each subsystem a
functional specification shall Dbe prepared and delivered to the governnent
in accordance with the contract schedule. These specifications shall
include, but not be limted to, the elenents cited bel ow.

1-3.4.2.1.1 Ceneral Description.~ Provide an overall description of the
operational (application) requirements in terns of inputs, outputs, and the
algorithms to be used to determne the outputs as a function of the inputs.
A list of functions to be performed by the subsystem and a bl ock diagram of
the hardware/software system shall be included. COperational Requirenents
for Entry, Display and Display Information Processing are contained in
Appendi x 2 as functional demonstratable units and in conjunction with other
functions identified throughout the ER define the CCD/RMMS system

1~3.4.2.1.2 Detailed Functional Description.- Provide a detailed
description of each function that nust be perfornmed. This description
shal | include the operational requirements, as defined in Appendix 2, CPS
requirements as defined in Part 3 and other functions not specifically
specified that are required for system operation and integrity. As a
mninum the detailed functional description shall include the follow ng:
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(c) External Conmunications —~ Describe the nodule input and output
in terms of control (sequence) and data. External data structure

shal | be included.

(d) Subroutines and Tasks Called ~ List subroutines and tasks (with
priority level) called to performthe required functions.

(e) Module test plan ~ Cite the plan for unit testing the nodule to
insure specifications are met.

1-3.4.2.2.4 Menory Management.— Describe any special techniques required
for menory managenent, such as overlays, re-entrant subroutines, etc.

1-3.4.2.2.5 Nucl eus Syst em(CPS only).~ The nucleus system shall consi st
of those nodules required to Input and format data fromthe remote sites
and output this data to the appropriate displays. Describe the plan for
integrating and testing the nucleus system including routines used to
sinmulate other software components.

1-3.4.2.2.6 Staging and | ntegrati on Plan.~ Specify the order in which
nodules wll be integrated. An integrated plan of operational and
functional routines shall be described that will include the requirements
identifiedin paragraph1~3.4.2.1.2.

1-3.4.2.2.7 Accept ance Criteria.~ Specify acceptance criteria for each
subsystem

1-3.4.3 Instruction Manual.~ Instruction manuals shall be provided on all
parts of the CCD/RMMS. As a mnimum the nmanuals shall include the

fol | owi ng:

1-3.4.3.1 Tabl e of Contents

1-3.4.3.2 General Description.~ Brief description of the equipnent
inclTuding the general mechanical construction and the basic principles upon
which it operates. Characteristics of power requirenment, list of equipnment
units or major assenblies, list of detachable accessories furnished, weight
and overal |l dimensions of each unit of equipnent.

1-3.4.3.3 Theory of Operation.- Description of the circuits of the

equi pment and their operation, explaining unusual or new circuit
arrangenents and special circuits. Functional block diagrans, sinplified
logics, flow diagranms, and sinplified or partial schematics shall be

enpl oyed where they will clarify text.

1-3.4.3.4 Installation.~ Instructions for installing and interconnecting
the various units; power source requirenents, connections, and recomended
size of circuit breakers, initial adjustments to place equipnment in

oper ation.

1~-3.4.3.5 Operations.- Qutline of the functional operating procedure,
including step-by-step instructions for starting and operating equipnment.
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Key performance parameters shall nean those paraneters (hardware, software)
that confirm the functional and operational status/availability of the
CCD/RMMSYstem

1-3.4.3.6 Preventi ve Maintenance.~ Include all maintenance procedures and
adj ustments which shoul'd be performed periodically by technicians for the
purpose of preventing failure or inpairment of the equipnment

1-3.4.3.7 Corrective Mai ntenance Data.—~ Include information necessary to
permt a technician to Tocate trouble and to make repairs or the necessary
adjustments to the equi pnent

1-3.4.3.8 Parts List.— Al parts shall be fully identified to facilitate
procurenent of replacements. Cross-referencing of the contractor's part
nunber to comnercial equivalent parts shall be provided where applicable.
Parts |ists prepared under this contract shall be in accordance with
paragraphs 3.6 and 3.8 of FAA~-C~1210c,

1-3.4.3.9 Circuit Diagrams.—~ Diagrams shall include the follow ng:

cabling diagrans, wire Tists, logic diagranms, and schematic diagranms. This
section shall contain diagrans designed to facilitate the rapid isolation
of troubles within the system

Exi sting comrercial manuals are acceptable provided the above itens, as a
mnimum are included. However, review and approval by the governnent is
required prior to shipnent

1-3.4.4 Softwar e Documentation.~ The contractor shall provide al
docunentation necessary for FAA to maintain and nodify all deliverable
computer prograns. The organization of all docunentation shall be conplete
and conform to accepted program docunentation practices. \here flow charts
occur within the documentation, all synbols used shall conformto ANS
standards. The requirenents for this documentation shall be as described
in each part of the ER.

1-3.4.5 I nstallation Pl an and Report.~ The government will provide
prelimnary 1nformation on the existing physical resources 90 days from
date of contract, covering items such as the proposed |ocation of

equi pment, floor plan layouts, proposed cable routing, location of power,
information on access restrictions, if any, and floor |oading. The
contractor shall provide an installation plan in report formto permt the
FAA to prepare for system delivery, installation, and checkout in
accordance with the contract schedule. As a mininmum the report shal
contain the follow ng information

(a) System block diagramw th a short, narrative, genera
description of the functional capabilities and hardware subsystem

(b) Floor plan layouts for the equi pment room Information on
equi prent placement limtations, e.g., maximum distances between
equi pnent conprising the system
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(c) Detailed physical description of the equipment including
physical size, weight, clearance factors, ventilation requirenents,
cable entry, and exit features, etc

(d) Cable and duct requirements. This section shall include such
items as information on cable interconnection, requirenents, cable
connections to signal junction box, and quantity of cables to be
used, etc

(e) Power requirenents. Information on size and type of power
cabling to be used, type and size of required governnent-furnished
power panels, etc. shall be included

(£) Equi prent grounding requirements shall be stated.

(g) Any other technical or general information that will be
required to properly prepare a site for installation

Upon conpletion of the installation, the contractor shall update the
installation plan to represent the "as built" record

1-3.4.6 Progress Reports.~ Progress reports shall be submtted at nmonthly
Intervals. These reports shall include a concise statenment of the work
acconpl i shed for the reporting period, and work scheduled for the
forthcomng period; reliability failure data and analysis information;
sunmary status of detailed 'design and tests of any deliverable item a
sunmary of any neetings between the contractor and others participating in
the program and special problem areas, including proposed solutions. An
analysis of critical events and activities, such as critical path if PERT
is used, shall be included. This type of report may be presented in letter
form The report shall include the title, type of report, contract
nunber/project number, and release date

1-3.5 Test Equi pnent

1-3.5.1 Speci al Tools and Test Equipment.~ The term special tools and test
equi pment 1s defined as those tools and test equipnment not carried as a
standard line by the contractor or another manufacturer. Al special tools
and test equipnent for test and maintenance of the system specified herein,
not readily available on the open market such as alignment tools, testing
devices, jigs, special purpose test cables, circuit card extenders, etc.,
shall be supplied with each system

The contractor shall submit for governnent approval, a conplete list of
special tools and test equipment, the application of each, and the unit
and/ or conponent for which it is required. This shall be subnmitted prior
to fabrication or procurement of any specialized tools and test equipnent
for use at government facilities. The design of the equipnment shall be
such as to pernmit the use of standard tools and test equipnment insofar as
practicable. Instruction manuals or booklets shall cover all special test
equi pnent
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1-3.5.2 Standard Test Equipment.-— The contractor shall provide a list of
standard test equipnment which will be required, as a mninum to naintain
the system and the contractor shall provide the functional and perfornmance
characteristics of the test equipment in accordance with paragraph 3.13.1
of FAA~G~1210c.

1-3.6 Installati on and Checkout.~ The contractor shall perform
Installation and checkout of the system specified herein at the tine and in
the quantity and location specified in the contract. The contractor shal
provide all services and equi pment necessary for installation, integration
debugging, and checkout of the system

1-3.6.1 I nstall ati on Planning.~ The contractor shall conduct on-site
inspection to becone famliar with the environnent that will be encountered
during installation. Governnent representation will be available during
these site inspecitions and access to the facilities will be arranged by
the governnent.

Avai |l abl e copies of draw ngs covering proposed floor spaces wll be
provided to the contractor prior to these inspections. The objective of
these on-site inspections is to provide the contractor with an opportunity
to gather firsthand information to be used in the preparation of the
installation plan (paragraph 1.3.4.5).

1-3.6.2 I nstal | ati on Equipment.~ The contractor shall provide al
intra—unit cables to permt installation of the various subsystems in the
| ocations specified in the contract

1-4 Quality Assurance Provisions

1-4,1 General Requirements.~ The contractor shall provide and maintain a
qual ity control programin accordance w th FAA-STD-013A. The contractor
shal | provide and nmaintain a software quality control program in accordance
W t h FAA-STD~018. The contractor's quality assurance program shall be a
schedul ed and disciplined plan of events integrating all necessary
inspections and tests required to substantiate product quality during

desi gn, devel opnent, fabrication, assembly, acceptance, and shipping. The
contractor shall provide and maintain neasuring and testing devices in
accordance with paragraph 1-4.4 of FAA-G-2100/1. The Governnent reserves
the right to witness or perform any of the tests which are deemed necessary
by the Governnent to assure that supplies and services conformto the
prescribed requirements. The contractor shall furnish test specifications
which shall detail the tinme, place, and manner in which the equi pment shal
be tested, according to test methods and procedures stated ir the
Government approved test plan

The CCD/RMM system shall be tested to denonstrate conpliance with the
fol | owing paragraphs, 2-3.1 through 2-~3.6, 3-3.1 through 3-3.7 and 7-~3.1
t hrough 7-3.4.

During all tests, the nonitoring circuits shall be verified by the use of
external signals as listed in the contract schedule. Equipment will be
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available at the FAA field site when required for site tests. The error
and alarm linits, nomnal nonitoring values, gray zones, and alarm
integration adjustments shall be verified by adjusting the equipnment output
signals to cause alarnms for all paraneters. Erroneous alarms shall not
occur during the testing and the equi pment shall automatically fail the
test if erroneous alarnms are generated

1-4.2 Test Plans, Procedures and Reports

1-4,2.1 Test Plan.~ The contractor shall prepare and submt, in draft
form recomrended test plans for both factory and on-site testing for
review and approval by the government. The objective of these plans shal
be to show how the contractor will denonstrate conpliance as specified in
paragraph 1-4.1. The government will review, approve, and/or direct
necessary changes to the test plans in accordance with the contract
schedule. The contractor shall incorporate such directed changes and
resubmt the final test plan prior to any tests in '"accordance with the
contract schedul e

1-4,2.1.1 Test Plan Content.~ The test plan shall be conprehensive
Including all details necessary to assure that test procedures and testing
wll satisfactorily denonstrate equipment conpliance with all functional,
operational, hardware, software and environmental requirenents

The test plan shall be organized in a logical building block formto assure
that each subassenmbly or function is tested prior to its involvement in the
hi gher level systemtests. The DU's in Appendix 2 represents a sanple of
this philosophy. At the CGovernment's option, certified tests of any

equi prent produced prior to this contract or off-the-shelf equipnent nmay be
accepted in lieu of that part of the test plan for that equi pment

The test plans shall identify the accuracy, percent of allowable deviation
and paraneters required of assenblies, subassenblies, printed circuit
boards in the CCD/RMM system as proposed.

The test plan shall include a verification of the system performance with a
full conplenment of deliverable equipnment in the normal operating
configuration and a mnimum of 10 simulataneous al arms shall not degrade
system performance as specified in other parts of this ER.

1-4,2.1.2 Test Plan Amendnments.- If, during a test, the test nethods or
paraneters, as agreed to by the CGovernment, are found to be inadequately
specified, they shall be amended and approval by the Government obtained

1-4,2,2 Test Reports.— Upon conducting the applicable tests in accordance
wth the approved test plans, the contractor shall record the results for

subm ssion to the FAA. Each test report shall contain a conplete
description of the test results and shall be certified and submtted for

FAA approval after conpletion of each major test. Copies shall be
delivered to the FAA in accordance with the contract schedul e.

1-4,2,3 Test Procedures.~ Test procedures with identified nmethods and
detailed procedures, test setups, etc. shall be provided at |east two
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nonths prior to any scheduled tests. The two months will allow a
sufficient period of time to review the subject procedures and incorporate
any nodifications.

These procedures shall verify the accuracy, percent of allowable deviation
and paraneters as specified in the test plans (1-4.2.1). Al so, test
procedures shall be developed to verify the factory and on-site tests as
specified in paragraphs i~4.4.1 and 1~4.4.2.

1~4.3 Factory Imspection.—~ Incomng and unit inspections and tests at the
contractor's plant shall be performed by the contractor. The Governnent
reserves the right to inspect and test conponents, materials and equi pnent
to insure conpliance with the contractor's quality assurance program
Copies of the contractor's quality assurance program test reports shall be
provi ded upon request.

1-4.3.1 | ncom ng Inspection.~ The Covernnent may elect to make an inconing
inspection of all or any portion of the conponents and materials used in
construction of the equipnment to determine conpliance with the
specifications covering that conponent/ material

1-4.3.2 Unit Inspection.~ The Covernnent may elect to make a unit
inspection for units, such as, conputer nodule, peripheral devices,
keyboards, displays, etc., to determne conpliance with the specifications
covering each unit

1-4.4 Testing.~ The contractor shall be responsible for the performance of
all factory and on-site tests in accordance with the test plans and test
procedures (1-4.2) and the detailed tests in paragraphs 1~4.4.1, 1~-4.4.2
and 1~4.4.3. Except as otherw se specified, the contractor may use his own
or any other test facilities and services acceptable to the Governnent
Records of tests, including exam nations and inspections, shall be kept
conplete and available to the Governnent as required by the contract. The
tests shall be conducted by the contractor to demonstrate conpliance with
the quality assurance provisions as specified in paragraph 1-4.1.

1-4.4.,1 Factory Tests.~+ The following tests shall be performed in the
factory

1-4.4.1.1 Formand Fit Test.- The physical, electrical and mechanica
specifications for the Critical Display (2-3.3.1), Suppl enental Display
(2-3.3.2), TRACON Di spl ay (2-3.3.3) and Lighting Control Panel (2-3.3.5)
shal |l be verified for conpliance

1-4.4.1.2 Environnental Test.~ For off-the-shelf equipnent, satisfactory
perfornmance in the operating environnent (3-3.6.9), in the absence of
specific evidence of a potential problem wll be considered as neeting the
environnental requirements specified herein. Custom designed, fabricated,
and/ or packaged equi pment shall be tested to verify conpliance with the
environmental requirenents specified in this E.R.
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1-4.4.1. 3 Burn-In-Test.~ TO insure factory acceptance testing inmediately
prior to the factory acceptance tests, the equipment to be tested under the
factory acceptance test shall have been operated at |east 40 hours under
roomanbi ent conditions (3-3.6.9).

1-4.4.1.4 Factory Acceptance Test.- I nmediately follow ng the 40-hour
"pburn in" test, a factory acceptance test shall be conducted to verify
system performance by cycling through the pu’s in Appendix 2 and the ot her
functional unit as defined in paragraphs 1-3.4.2.1.1 and 1-3.4.2.1.2. In
addition, the factory acceptance test shall be conducted with a ful

conpl ement of deliverable equipment at an operational system saturation

| evel under room anbient conditions (3-3.6.9). Qperational system
saturation level shall mean 'the system shall be exercised under the

foll owi ng simultaneous |oad conditions

(a) Al input signals to the demarcation box shall be provided
(simulated).

(b) Al'l operational positions shall be exercised simultaneously
with the sinulated data provided through item(a) and (c).

(c¢) Simul ated data shall be varied to sinulate real conditions, via
the demarcation box and manual data inputs.

(d) A mininmumof ten ¢10) sinultaneous al arns.

(e) Simultaneous running of the operational program and a support
(background) program

The factory acceptance test shall denmonstrate the functional hardware and
software requirenents as specified in paragraphs, 2-3.1 through 2-3.6,
3-3.1 t hrough 3-3.7 and 7-3.1 t hrough 7-3.4.

1-4.4.1.5 Reliability Demonstration.- The initial deliverable system shal
be subjected to an extended operation to denonstrate reliability. The
system shal | be operated continuously with sinulated input for 264 hours
with no failure of displayed data during this period. In the first, nmddle
and | ast 24 hour periods of the 264 hours, the contractor shall be required
to cycle the system through the functional units defined in paragraphs
1-3.4.2.1.1 and 1-3.4.2.1.2. The denonstration of the functional units
shall be in accordance with approved test procedures. A failure of

di spl ayed data shall cause the contractor to conduct a failure analysis,
redesign the equipnment, if appropriate, and reinitiate the test at time
zero. Failure of nondeliverable test facility equipment and/or
environmental factors of the facility are not considered to be a system
failure.

1-4.4.2 On-Site Testing.- The contractor shall conduct tests at each site
with the same test procedures as the factory acceptance test except the
data inputs shall be live inputs at the demarcation signal box. Site
parameters integration shall be performed by the contractor as specified in
Appendi x 2.

1-4.4.3 Addi tional Tests.- The FAA may require the contractor to repeat
tests, or portions thereof, if the original tests fail to denobnstrate
conmpliance with the ER.
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foll owi ng simultaneous |oad conditions

(a) Al input signals to the demarcation box shall be provided
(simulated).

(b) Al'l operational positions shall be exercised simultaneously
with the sinulated data provided through item(a) and (c).

(c¢) Simul ated data shall be varied to sinulate real conditions, via
the demarcation box and manual data inputs.

(d) A mininmumof ten ¢10) sinultaneous al arns.

(e) Simultaneous running of the operational program and a support
(background) program

The factory acceptance test shall denmonstrate the functional hardware and
software requirenents as specified in paragraphs, 2-3.1 through 2-3.6,
3-3.1 t hrough 3-3.7 and 7-3.1 t hrough 7-3.4.

1-4.4.1.5 Reliability Demonstration.- The initial deliverable system shal
be subjected to an extended operation to denonstrate reliability. The
system shal | be operated continuously with sinulated input for 264 hours
with no failure of displayed data during this period. In the first, nmddle
and | ast 24 hour periods of the 264 hours, the contractor shall be required
to cycle the system through the functional units defined in paragraphs
1-3.4.2.1.1 and 1-3.4.2.1.2. The denonstration of the functional units
shall be in accordance with approved test procedures. A failure of

di spl ayed data shall cause the contractor to conduct a failure analysis,
redesign the equipnment, if appropriate, and reinitiate the test at time
zero. Failure of nondeliverable test facility equipment and/or
environmental factors of the facility are not considered to be a system
failure.

1-4.4.2 On-Site Testing.- The contractor shall conduct tests at each site
with the same test procedures as the factory acceptance test except the
data inputs shall be live inputs at the demarcation signal box. Site
parameters integration shall be performed by the contractor as specified in
Appendi x 2.

1-4.4.3 Addi tional Tests.- The FAA may require the contractor to repeat
tests, or portions thereof, if the original tests fail to denobnstrate
conmpliance with the ER.
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1-20.1 | NTRODUCTI ON

1-20.1.1 Purpose.- This Detailed Operational Specification (DOS) defines
the functions needed for the Consolidated Tower Cab, TRACON, and Renpte
Mai nt enance Monitor (RMM). These functions are grouped into denonstrable
units and defined in detail

1-20.1.2 Scope.- This DOS specifies precisely the display and operator
action functions and those functions needed to support the display and
operator action functions up to the hardware interface with the sensor. It
does not address the operation of the sensors or of the firmware for
software of any mcroprocessor controlling the sensors. This specification
contains detailed functional capabilities described as precise operator
input, display outputs, and algorithm behavior, including error conditions
and outputs. These functions are grouped into denonstrable units, and the
order of developnent of the demonstrable units is identified. This DOS
contains sufficiently detailed information to serve as a source for
training manual s

1-20.1.3 Background. - The ATC tower controls aircraft in the vicinity of
an alrport. An ATC tower's function is divided into two major portions,
the visual control of aircraft in the tower cab and the radar control of
aircraft inthe TRACON. The purpose of this systemis to consolidate the
control and displays of many airport instrunents and lighting currently
spread over the tower cab into a critical display, supplenentary display,
and lighting control panel at the operational positions in the tower cab
and to dissenmnate aviation oriented information to both the tower cab and
TRACON posi tions.

1-20.1.3.1 Position Description.- There are several types of positions in
the typical tower cab

Local Controller

G ound Controller
Clearance Delivery
Flight Data

Cab Coordi nat or
Tower Cab Supervi sor

The naintenance position has a separate display |ocated el sewhere. In
addi tion, sone tower cabs have a skywatch position

Depending upon the air traffic activity, the tower cab team may consist of
as few as one person or as many as needed to fill the positions listed and
addi tional special positions
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Local Controller.~ The local controller controls aircraft on final
approach, touchdown, taxing on the runways, and departing.

G ound Controller.~ The ground controller controls aircraft and
ground vehicles on the taxiways and ranps.

Cl earance Delivery.~ Cl earance delivery reads back to the pilot
Instrument Flight Rules (IFR) cl earances received fromthe National
Ai rspace System (NAS), provides Visual Flight Rules (VFR) clearances
and coordi nates departures with Terminal Radar Control (TRACON).

Fl i ght Data.~ Flight data processes clearances, operates the FDEP
and sets up flight progress strips for clearance delivery.

Cab Coordinator.~ Cab coordinator coordinates wth TRACON for
departures and prepares arrival flight progress strips in support of
| ocal and ground controllers.

Tower Cab Supervisor.~ The tower cab supervisor responds to outages,
determnes and distributes weather information within the cab and
(via Automated Term nal Information System (ATIS) recordings) to
pilots, performs coordination with other air traffic control

organi zations, and non-air traffic control organizations, and
supervi ses cab operations.

Sky Watch.~ Controls helicopters and fixed wing aircraft providing
nmetropolitan area road traffic reports for radio and TV stations
during rush hours.

Mai nt enance Engineer.~ The maintenance engineer supervises the
mal ntenance of the field sensors, field equipnent, tower cab
di splays and related equipment, and the central conputer system

The types of positions in the typical TRACON are:

Approach Control | er
Final Controller
Departure Controller
Terminal Controller
Termnal Data
Departure Data
TRACON Coor di nat or
TRACON Super vi sor



FAA~ER~500~007/1 ~4 6~

Local Controller.~ The local controller controls aircraft on final
approach, touchdown, taxing on the runways, and departing.

G ound Controller.~ The ground controller controls aircraft and
ground vehicles on the taxiways and ranps.

Cl earance Delivery.~ Cl earance delivery reads back to the pilot
Instrument Flight Rules (IFR) cl earances received fromthe National
Ai rspace System (NAS), provides Visual Flight Rules (VFR) clearances
and coordi nates departures with Terminal Radar Control (TRACON).

Fl i ght Data.~ Flight data processes clearances, operates the FDEP
and sets up flight progress strips for clearance delivery.

Cab Coordinator.~ Cab coordinator coordinates wth TRACON for
departures and prepares arrival flight progress strips in support of
| ocal and ground controllers.

Tower Cab Supervisor.~ The tower cab supervisor responds to outages,
determnes and distributes weather information within the cab and
(via Automated Term nal Information System (ATIS) recordings) to
pilots, performs coordination with other air traffic control

organi zations, and non-air traffic control organizations, and
supervi ses cab operations.

Sky Watch.~ Controls helicopters and fixed wing aircraft providing
nmetropolitan area road traffic reports for radio and TV stations
during rush hours.

Mai nt enance Engineer.~ The maintenance engineer supervises the
mal ntenance of the field sensors, field equipnent, tower cab
di splays and related equipment, and the central conputer system

The types of positions in the typical TRACON are:

Approach Control | er
Final Controller
Departure Controller
Terminal Controller
Termnal Data
Departure Data
TRACON Coor di nat or
TRACON Super vi sor



FAA-ER-500-007/1 -4 8-

be changeable by the users. Al other display data pages can be changed
added, or deleted. Display data pages are defined by a user specifying the
|l ocation of previously defined data elements within the data page area

The data elements are defined by the user in terns of size (in characters)
and contents or source of contents. Once the appropriate data pages are
defined, the contents shall be updated by software from incom ng nessages
and operator inputs and the data pages may be displayed upon user request
on the appropriate displays

Lights can be controlled via buttons associated with indicators at
controller positions.

1-20.1.5 Functi onal Capabilities.— The functional capabilities specified
in this section shall be available at a nunber of physical positions. In
the control tower, there are a nunber of controller positions. Each shal
contain a "critical display (CD)" which shall present data which nust be
avai |l able on a continuous basis due to frequency of reference or nust be
di spl ayed instantaneously due to urgency. Each also shall contain a
"suppl ementary display (SD)" which shall present non-critical data on
request. In the TRACON there are a number of combined displays. “TRACON
Di splay (TD)" contains some of the data which is on the critical displays
as well as the capability of sinultaneously presenting non-critical data
simlar to that available to the tower controllers. There are
"supervi sory/ mai nt enance di splays (sSMp)” with a CRT and al phanuneric
keyboard in the tower and TRACON for supervisory use and simlar displays
in the equi pment area for use by maintenance personnel and the CPS
operator. See Figure 1-20-1 for function summary.

1-20.1,.5.1 Define/ Modi fy Data Element.— An SMD operator shall be provided
the capability to define or nodify a data element description within the
system Data elenents shall be grouped into data elenent famlies. A data
el ement shall be uniquely identified by its famly name and its Menber

name. A famly shall be defined by a menonic name and a |ist of
attributes. A Menber shall be defined by a menonic nane and an optiona
list of attributes overriding those in the famly definition

Data elenments shall be divided into two categories. The first category
includes those data elements that are input by software nodules, e.g.,
aviation weather. The capability shall be provided to add or delete data
elements of these famlies. The second cateogory includes those data
element famlies that are not input by software modul es, but are defined
exclusively by an SMD operator.
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FUNCTI ON  SUMVARY
(But Not AIl Inclusive)

Define/ Modify Data Elenment
Edit/Mdify Contents of Data Elenent
Define/ Modify Page
Suppl ementary Display Assignnment
Di spl ay:
Tine
Baronetric Pressure
Center Field Wnd
Assigned Runway Data
AT IS Character
Suface Wnd QObservations
Change of Data Alert Display
Surface Wnd Display
Request Runway Visual Range Alarm
Log On/Log O f
Entry of Adaptation Data
Assi gn Runways
Configuration Control
Di splay Supplementary Pages
Acknow edgnent
Control :
Tine
Center Field Wnd
VAS Separation Distance

Runway Al ert
Airport Lighting
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1-20.1.5.2 Edit/Modify the Contents of Data El ement.- An SMD operat or

shal | be provided the capability to display and then edit or nodify the
content of any data elenent in the data base

1-20.1.5.3 Define/ Modi fy Page.— An SMD operator shall be provided the
capability to define up to a maxi numof 256 data pages. A page is defined
by naming the data elements to be displayed and using the cursor to
indicate their location on the page. Capability shall include defining the
page size. The sMD operator shall have the capability to specify for each
data element that new data shall cause the data element to blink, reverse
video or shall cause an alert or alarmto be given. Space where no data

el ements can be specified shall be reserved on each page for a dedicated
alert field

1-20.1.5.4 Suppl enentary D spl ay Assignment.— An SMD operator shall have
the capability to assign up to 12 previously defined pages to each position
adapted for a specific tower.

1-20.1.5.5 Display Time Function.- The critical display, backup critica
di splay data page, and the critical portion of the TRACON display shal
contain the tine of day.

1-20.1.5.6 Display Barometric Pressure Function.- The critical display,
backup critical display, data page, and the critical portion of the TRACON
display shall contain the current barometric pressure in inches of mercury.

1-20.1.5.7 Display Center Field Wnd Function.- The critical display,
backup critical display data page, and the critical portion of the TRACON
display shall contain the center field wind direction speed and gust speed

1-20.1.5.8 Display Assigned Runway Data Function.- The critical displays,

backup CD data pages, and the critical portion of the TRACON displays shal
contain, for each runway assigned to a controller position, the runway
assigned, the Vortex Advisory System (VAS) separation distance, Runway

Vi sual Range (RVR), and supplenentary data character for each RvVR, observed
runway |ights intensity state (from3 through 5), and the follow ng status
dat a:

ILS: (ide Slope
Localizer
[ nner Marker
M ddl e Marker
Cuter Marker
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ILs: Backup, sane as above
ALS/MALS
SFL
when these equipnments are sensed to be out.
1-20.1.5.9 Di spl ay ATIS Character Function.- The critical displays, backup
CD data pages, and the critical portion of the TRAcON displays shall

contain the Automated Term nal Information System (ATIS) character. This
information will be entered by an SMD operator.

1-20.1.5.10 Surface Qoservations (SA).- The critical displays shall
contain the surface observation data for the local facility.

1-20.1.5.11 Change of Data Alert Display - Surface Wnd Display.- Wen the
boundary surface wind on an airport boundary deviates from the center wnd
by a specified amunt (specified in the LLWSAS), the boundary w nd
direction and speed shall be displayed blinking on all critical displays to
allow immediate alerting of surface wind information. \en status data or
surface observation data changes, the data shall blink on each critical
display and on the critical portion of each TRACON display until

acknow edged by the individual controller.

The capability shall be provided for a tower controller to request a
surface wind at a specified boundary be displayed. The wind direction and
speed shall be displayed as in the Change of Data Alert Display. There
shal | be buttons dedicated to requesting the display of wnd at various
boundaries. This allows the tower controller to monitor the wind at
boundaries even if they do not exceed the alarm threshold.

1-20.1.5.12 Request Runway Visual Range Alarm- The capability shall be
provided for a tower controller to specify an alarm Runway Visual Range
(RVR) threshold for each of the three RvVRs for each runway assigned to him
using controls on his console. Each control shall specify a valid RVR
value for one of the RVRs on one of the runways assigned to the controller.
The alarm threshol ds shall be displayed and may be changed by the
controller to increase or decrease the threshold. Wen an RVR falls bel ow
a specified threshold, a locally generated alarm shall be sounded at the

controller position.
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1-20.1.5.13 Log On/Log O f.- Each sMD operator shall |og on identifying
hinself and supply a password which shall determine his level of access
The password shall not be displayed when entered. Level 0 access shal
only be capable of requesting data pages to be displayed. Level 1 access
shal | have the capability to input data (such as ATIS character) which are
not sensor oriented, enable/disable displaying of sensor collected data
assign runways, and select display subsystem configurations. Level 2
access identifiers, nodify access |levels and other adaptation data, and
format data pages. RMM |level 2 access shall have the capability as
specified in Part 3 of this ER. This nulti-level access shall provide
appropriate security for the different categories of information in the
system

1-20.1.5.14 Entry of Adaptation Data.- A user with |evel 1 access shal
have the capability to add or delete user 1D s, enter and nodify passwords
and levels of access as well as performall level zero access functions

A user with level 2 access shall also have the capability to display,
modi fy and enter geographical and non-geographical adaptation data. This
will allow changes in airport and equi pment configuration, personnel
changes and systemtuning parameters to be reflected in the CPS operationa
program without requiring programer inplenentation or program

nmodi fications. The geographic adaptation data includes external hardware
functional interface characteristics (e.g., nunber of intensity levels, 1/0
channel assigned and nonenclature), descriptions of runways (associated
external hardware, nomemclature), and assignment groupings of runways to
controllers for configuration control. Non-geographic adaption data
includes CPS response utilization alert thresholds, ALS level 5 tinme
parameter, flushing data disk to tape tinme limt, system state recording
frequency, failsoft time delays, define display configurations, and the
definition and assignment of data pages for the supplenentary displays

1-20.1.5.15 Assi gn Runways Function.- The SMD operator shall have the
capability to assign up to three runways to each individual controller
position and remove runways from assignment to an individual controller
position. This will permt runway assignments to reflect the current
airport operations.

1-20.1.5.16 Configuration Control Function.- An SMD operator shall have
the capability to select a predefined (by adaptation data) configuration
(assignment of groups of runways to controllers). This shall cause al
previous assignments to be canceled and the predefined assignnents to be
made.
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critical displays, backup CD data pages, and TDs, until the SMD operator
re-enables the center field wind sensor data. Either of these actions
shal | update the status of the center field wind in the sensor display
inhibition page. This will permt the SMD operator to enter wind data if
the center field wind sensor is inoperative (see FAA Handbook 7210.3,
chapter 13, section 2).

1-20.1.5.22 Control VAS Separation Distance Function.- An SMD operat or
shal | be provided the capability to override the VAS separation distance by
entering a desired separation by runway. This shall cause the manually
entered value to be displayed on the critical display of the individua
controller to whomthe runway is assigned until the SMD operator re-enables
the VAS sensor collected data. Either of these actions shall update the
status of the VAS in the sensor display inhibition page. This will pernit
the supervisor to enter separation distances in case of sensor outage

1-20.1.5.23 Control Runway Alert Data Function.-An SMD operator shall be
provided the capability to specify the display of runway alert data or
specify the override of the display of runway data. This shall cause the
specified alert to be displayed or inhibited from display on the critica

di spl ays and TRACON displays to which the runway is assigned, as well as
the backup critical display page, until an SMD operator re-enables the
alert data for the runway. Any of these actions shall update the status of
the runway nonitoring sensors in the sensor display inhibition page

1-20.1.5.24 | nput ATIS Character.- An sSMD operator shall have the
capability to enter the ATIS character for display at all positions on the
critical and TRACON displays and on the backup critical display data pages.

1-20.1.5.25 Display of Sensor Display Inhibition Page.- An SMD oper at or
shal | have the capability to display a data page listing those sensors
which are displayable on the critical display. This list shall indicate
those sensors which have been overriden and inhibited and those which have
not. The sensor status (operable or non-operable) shall also be indicated
This shall provide the supervisor with a record of sensors which have been
di sabled and require manual updating of values for display, and an

i ndication of which are candidates for re-enabling.

1-20.1.5.26 Re~Enable Critical Sensor Display Function.- An SMD operator
shall have the capability to re-enable di splaying of the sensor controlled
data which has been disabled. This shall cause the critical display to be
updated from the sensor input and the sensor display inhibition page to be
updat ed
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1-20.1.5.27 Control Lights Function.- For each runway assigned to him the
tower controller shall have the capability to select a [ight level for ALS,
MALS, runway |ights, centerline lights, and VASI or REIL, or he may turn
themoff (light level 0)if controls are provided by the equipnent. The

| evel selected shall be displayed to the local controller. If a level of 5
is selected (only available on ALS), an alarmshall be sounded after 14.5
mnutes (adaptation paranmeter) to warn of the automatic hardware return to
level 4 after 15 mnutes. This allows the controller to adapt the |ight
levels to changing visibility conditions and respond to pilot requests for
changes in light levels

1-20.1.5.28 Data Recordi ng Function.~ Data shall be recorded on disk and
flushed to tape to be stored for later event reconstruction and to support
appropriate FAA recording requirenments. Al input data to the cps shall be
recorded on change with the time of receipt and a unique tag. Qutput data
the tinme of the output, and the unique tag that correlates the output with
the associated input, and the addresses to which the output is sent shal

be recorded. Sonme operator action shall be recorded whether or not the
action is local (e.g., request supplenentary page) or is sent to the Cps
for processing. Systemevents (such as effecting a failsoft procedure) are
| ogged on the recording medium Periodically (every 15 mnutes [adaption
paraneter]) or when the data disk is flushed to tape, the system state
shal | be recorded. The system state shall be a set of data which when

rel oaded in the cpS, shall cause the cPs and all displays to be
reconstructed

When the magnetic tape is alnost full, an alert indicator (message) shal
be displayed to the cPS operator. |If the tape is not replaced within 30
mnutes (adaptation parameter), an alarm shall be sounded. Wen the tape
unit is inactivated (e.g., for recording medium replacenent) and the data
disk is full, the recording shall be switched to the data area on the
systemdisk. If the data disk and the data area on the system di sk are
full, an alert indicator shall be displayed to the cps operator and
recording shall be suspended until a new tape or data disk is ready. If
recording is suspended, the cps shall continue to collect data and drive
the displays.

If the system disk is used to record data, only data changes (not the
system state) shall be recorded on the system disk and the system shall be
recorded after the recording mediumhas been redied and all the recorded
data on the data disk and system di sk has been flushed to the new tape

1-20.1.5.29 Backup Critical Display Function.- One supplementary display
data page shall be a backup to the critical display. It will allowa
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controller to monitor the critical functions if his critical display is
inoperative and will permt an SMD operator to nonitor the information
being displayed to the controllers. Only areas in which the backup
critical display page differs fromthe critical display will be described
here.

Al runways currently assigned shall be displayed. The boundary w nds
(LLwWSAS) shal | be displayed constantly (since the individual controller
display button does not affect the supplementary display). For each
boundary, the reading shall be highlighted if the LLWSAS alert is in effect
for that boundary.

1-20.1.5.30 Generate Sinul ati on Data Tape.— The CPS operator shall have
the capability to create a scenario specification by entering the start
time of the scenario, which sensors are to be simulated, the frequency of
sensor sinulated nessages, the message contents and the time at which the
specified contents should first be sent. The sinulation program shal
generate a file (optionally a disk or tape file) containing the specified
nmessages in time order with tine tags. This file shall be identified in
format to the messages in a recoding tape. The purpose of the sinulation
function shall be to test the system performance

1-20.1.5.31 Sinul ati on Execution.~ The CPS operator shall have the
capability to cause the systemto be driven froma sinulation file or
recording tape. Al inputs shall be fromthe file and displays. The file
shall be read by the sinulator driver which reads nmessages and delivers
themto the input buffer under clock control. The timng of the messages
shall be determined by the tine tags and delivery shall be made in real
fast, or slow (including freeze) time. For event reconstruction from a
recording tape, the reconstruction shall start at the first system state
occurring after a specified tine, and shall be event by event as well as
real, fast, or slow tinme.

System event records shall optionally be displayed on the system console as
they are delivered

1-20.1.5.32 Event Reconstruction.- The CPS operator shall be provided the
capability to print the recording tape in a formthat is easily read. The
event reconstruction shall be linmted to a specified time interval. The
system state at the start and end of the time interval (as reconstructed)
shall be printed, as well as any system states during the interval. If
required, more than one tape shall be processed to reconstruct a tine

i nterval
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i nterval
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TABLE 1-20-1
REMOTE | NSTRUMENTS AND DEVI CES

Alarm
| nstrunents Dat a Dat a Status Contro
Coded Tinme Source X X X
DASI X X X
Center Field Wnd X X X
RVR X X X
VAS X X X
LLWSAS X X X
Service A X X X

Alarm
| nstrunents Dat a Dat a Stat us Contr ol
ILS X X X X
ALS X X X X
SFL X X X X
VASI X X X
Runway Edge Light X X X X
Runway Center Line
Li ght X X X X
REIL X X X X
FAA Radi os* X X
VOR* X X

*Not included in present system
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Supervi sory/ Mai nt enance Di splay (SMD)
TRACON Di spl ay (TD)
Li ghting Control Panel (LCP)

The Critical Display shall be a custom built, high intensity, incandescent
filament display; the Supplementary Display shall be a small, high
intensity al phanuneric display;, the TD shall be a small al phanuneric

di splay; and the SMD shall be a conventional al phanumeric CRT

di spl ay/term nal

Status and operational data for these displays shall be provided by the
Rermot e Mai nt enance Monitoring System(RMMS) FPUs.

The functioning of the displays, and the gathering of data from and the
control of, field sensors is described in the sections below, grouped in
Dermonstable Units @ s) and ordered in a |ogical sequence for

inpl enentation. DU’s 1 through 15 are site paraneter systemintegration
DU’s and shall be developed for site integration by the contractor. The
DU’s 11 through 15 shall be structured in accordance with DU’s 1 through
10.

The DU’s are functional in nature, if the contractor deviates from a
particul ar approach, an equivalent or better nethod shall be justified

Tabl e 1-20-2 lists the Denonstrable Units.

Tabl e 1-20-3 rel ates the Functions described in Section 1-20.1.5t0 the
Dermonstrabl e Units described in Section 1-20.3.3 through 1-20.3.12.

1-20.3.2.1 Operational Capability

1-20.3.2.1.1 Full Capability Description.- The controller (that is, the
local controller, ground controller, clearance delivery, and cab
coordinator), shall be supplied with a critical display containing display
information which is needed on a continuing basis or is needed instantly
(without the delay involved in requesting a display). Supplenentary
information which is not needed instantaneously or continually shall be
provided on request on supplenmentary display areas

The local controller shall have the capability to control the lights on the
runways assigned to himand to request an alarm when the Runway Visua

Range on runways assigned to him falls below a distance which he has
specified



FAA-ER-500-007/1 ~62-

The user of an sMD shall have the capability to display all critical and
suppl ementary information available to the controllers. He shall have the
capability to assign runways, enable, disable, and override sensors which
provide information to the system and enter information to be displayed to
the controllers as critical or supplenmentary data

Al'l data needed to reconstruct events and displays shall be recorded on
machi ne readable, renmovable media (such as magnetic conputer tapes) for
event reconstruction and satisfaction of the applicable requirements of FAA
Handbook 7210. 3.

The sMD user shall be subject to controlled access based on the users |eve
of access. The lowest Ievel of access shall limt the user to displaying
normal operational displays while subsequent |evels shall permt entering
modi fying, and deleting operational data and adaptation data

1-20.3.2.1.2 Reduced Capability Description.- If individual sensors
reported on the critical display (e.g., altimeter setting, center field
wind) become non-operating, an SMD user shall have the capability to
manual |y enter values for displays. |f the coded tinme source becones
non-operating, an SMD user shall have the capability to start the CPS rea
time clock at the correct time and cause the display to be updated from

this clock. If an individual controller's display or controls becone
non-operating, an SMD user shall have the capability to reassign the
runways to another position. If only the critical display is affected, the

suppl ementary display shall provide the capability to be used to display
the critical display information in alternation with needed supplenentary
I nformation

The mai ntenance SMD shall be identical to the CAB and TRACON SMDs al | owi ng
both physical interchange of the units and software switching of functions
to an operating display/termnal from a non-operating display/termnal

Because of the absolute critical nature of the ATC tower functions, the CPS
(see Part 3 of this ER) shall be configured for 100 percent failsafe
processing in the event of a single conponent failure. [If one conponent of
the CPS ceases to operate, the remaining conponents shall assume those
functions permtting the CPS to neet the specified operator response tinme
criteria and other performance requirement with no data loss. If, however
mul tiple conponent failures occur, the CPS shall degrade in a failsoft
manner by first increasing the response tine, then inhibiting the |essor
critical functions and finally falling back to the position that the |oca
menory in the displays retains the |ast received data and allow the
controller to view the critical display and select any supplenmentary page




Section DU
1-20.3.3 1
1-20.3.4 2
1"20.3.5 3
1-20.3.6 4
1-20.3.7 5
1-20.3.8 6
1-20.3.9 7
1‘20.3.10 8
1"20.3-11 9
1-20.3.12 10
* 11
* 12
* 13
* 14
* 15
*Not e:
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TABLE 1-20-2

LI'ST OF DEMONSTRABLE UNITS

Description

Data base definition and data entry
Di splay definition

Supervisor console facilities

Data recording and simul ation
Critical display functions

| nput nessage processing

FPU pol | i ng

Service A (Aviation Wather Dissennation
Net wor k)

Control functions
Event reconstruction

System integration - coded time source
DASI, and center field w nd

System i ntegrati on - RVR, VAS, LLWSAS, and
conputer status

Systemintegration - ILS and VOR

System imegrmion-ALS;SFL,VASI,runmay
edge lights, runway center line [ights, and
REIL

Systemintegration — FAA radio

To be provided by the contractor
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TABLE 1-20-3

LIST OF FUNCTIONS BY DEFINITION SECTION
AND THE DU THAT PERFORMS THE FUNCTI ON

Section Function DU
1-20.1.5.1 Define/modify data el enent |
1-20.1.5.2 Edit/nodify the contents of data el enent 1
1-20.1.5.3 Define/ modify page 2
1-20.1.5.4 Suppl ementary display assignnment 3
1-20.1.5.5 Display time function 5
1-20.1.5.6 Di splay baronetric pressure 5
1-20.1.5.7 Display center field wnd 5
1-20.1.5.8 Display assigned runway data 5
1~20.1.5.9 Di spl ay ATIS character 5
1-20.1.5.10 Surface observations (SA) 8
1-20.1.5.11 Surface wind display 5
1-20.1.5.12 Request runway visual range alarm 5
1-20.1.5.13 Log On/Log Off 3
1-20.1.5.14 Entry of adaptation data |
1-20.1.5.15 Assign runways 5
1-20.1.5.16 Configuration control 5
1-20.1.5.17 Di splay supplenmentary displays 2
1-20.1.5.18 Acknow edgenent 3
1-20.1.5.19 Control time 1%
1-20.1.5.20 Control baronmetric pressure 1*
1-20.1.5.21 Control center field wnd 1*
1-20.1.5.22 Control VAS separation distance 1*
1-20.1.5.23 Control runway alarm data 1%
1-20.1.5.24 | nput ATIS character 1*
1-20.1.5.25 Critical sensor display status 2%
1-20.1.5.26 Re-Enable Critical Sensor display 1*
1-20.1.5.27 Control lights 9
1-20.1.5.28 Data recording 4
1-20.1.5.29 Backup critical display 5
1-20.1.5.30 Generate sinulation data tape 4
1-20.1.5.31 Sinulation execution 6
1-20.1.5.32 Event reconstruction 10
1-20.1.5.33 Device control 9
1-20.1.5.34 On-line fault detection 6
1-20.1.5.35 Resource nmonitoring 6
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1-20. 3.3 Denonstrable Unit ! — Data Base.~ This DU describes the fol | owi ng
functions:

Command | nput
Data Base Definition
Manual Data Entry

1-20.3.3.1 System Conponents Required.- CPS and SMD.

1-20.3.3.2 O her Denpnstrabl e Units Required. - None.

1-20.3.3.3 Function 1 - Command Input.- This function describes the
foll ow ng procedures:

Di spl ay of sMD header message

| nput pronpting
Command string interpretation

1-20.3.3.3.1 Procedure 1 - Display of SMD Header Message.- This procedure
describes the general format of an SMD header message and specifies the
initial default nessages.

1-20.3.3.3.1.1 External Inputs.— No external input shall be necessary for
the initial "displaying of headers.

1-20.3.3.3.1.2 Functi onal Processing.— At system initialization time, the
Cab sMD, t he TRACON SMD, and t he nal nt enance SMD shall be automatically
sent a one line header described in the next section.

1-20.3.3.3.1.3 External Outputs.~ The SMD (consol e) header |ine shall have
the followng general format:

o e e+ e s et A

Line 1 prompt title page alert
Colum 1 26 56 66 71 80
These fields are described as follows:
Nane Col ums Description
pr onpt 1-25 Pronpting area for other functions

title 26 - 55 Display title (see bel ow
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Nane Col ums Description

page 56 -~ 65 Page mmenonic (where applicable)
reserved 66 - 70 Reserved

alert 71 - 80 Aert field

The header line displayed at systeminitialization time shall use only the
title field and contain

CAB CONSOLE
TRACON CONSCOLE, or
MAI NTENANCE CONSOLE

depending on the console to which the header is directed. Al data
displayed in the title shall be automatically centered

A consol e display header shall be displayed at all tines. Wen a data page
Is displayed, the page menonic shall appear in the page field (see Section
1-20.3.4). \When Aerts occur, they shall be displayed in the Alert field
(see Section 1-20.3.5), and when special pronpts are required, they shal

be displayed in the pronpt field

1-20.3.3.3.1.4 Error Processing.- In the event of a permanent wite error
to any of the console devices, the device shall be assumed to be
unavai |l abl e and an error nessage shall be sent to the CPS operator's
consol e device stating

‘CAB
PERVANENT WRI TE ERROR oON ETRACON CONSCOLE,
MAINTENANCE

DEVI CE ASSUMED UNAVAI LABLE

1-20.3.,3.3.1.5 Quality Assurance Provisions.- On systeminitialization
the CAB, TRACON, and mai ntenance SMD headers shall be checked against the
format specified in Section 1-20.3.3.3.1.3 above.

1-20.3.3.3.2 Procedure 2 - I nput Pronmpting and Escape Mdes.- This
procedure describes the various pronpts to be generated by the Ccps and user
command escape nodes.

1-20.3.3.3.2.1 External Inputs.- The cps shall generate a pronpt at system
initialization tine and after the conpletion of a user input conmand, no
explicit input shall be required
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In each case, the cursor shall be placed imediately to the right of the
generated prompt character thus

b

>>

Unl ess otherwi se specified, the pronpt shall normally be placed in colum 1
of line 2; this entire line being reserved for the users command input. In
cases where resultant output occupies less than a full page, subsequent
pronpts shall appear in colum 1 of the next empty line

1-20.3.3.3.2.4 Error Processing.- There shall be no error processing.

1-20.3.3.3.2.5 Qual ity Assurance Provisions.- Correct appearance of the
pronpt shall be verified at systeminitialization time and follow ng
conmand entry (see Section 1-20.3.3.3.3.5).

1-20.3.3.3.3 Procedure 3 - Conmand String Interpretation.- This procedure
describes the general format for all sMD command input and specifies the
general syntax checking and error processing performnmed

1-20.3.3.3.3.1 External |nputs.- In response to a command or subcommand
prompt, the user shall enter his command or subconmand in the follow ng
form

CMD, ppl, pp2, ® «.,ppn, kpl, kp2, . **s kpn
wher e:

CMD i s the command mmenonic
ppl, ppl, .** , ppn are positional paraneters
kpl, kp2, . . . . kpn are keyword paraneters

CMD, the command mmenonic, shall be a unique al phanuneric nane. The valid
character set shall be A through Z and @ through 9, with upper and | ower
case letters, both acceptable but equated, e.g., Abc is considered to be
the sane as aBc.
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Subcommands of a given command or subconmmand shal |l be unique within a given
branching of the command, subcommand tree. Subcommand nanes may be
duplicated on the sane level if they are in different branchings but nay
not be duplicates of any superior. Figure 1-20-2 illustrates these rules.

A command may stand alone or it may have a variable nunber of positiona
and keyword paraneters, the nunber of these parameters shall be limted
only by the command definition

Positional parameters are paraneters whose neaning is determned by their
position within the command input string. Positional paraneters shal
follow the command menoni ¢ and precede all keyword parameters. The
command and all paranmeters shall be separated by commas. Enbedded bl anks
shal | be ignored unless contained in strings enclosed by apostrophes

Positional paraneters may be numeric or may be ASCII strings as required by
the specific command. Valid nuneric formats shall be integer and real, and
may include leading - or + signs. Reals may be in scientific or 'E' format
with an 'E' preceding the integer exponent field, e.g., 1,1., 1.0, 1ED,
1.0E0, 1.0+ shal |l be valid representations of the real nunber 1. Al
numerics shall be assuned to be base 10.

ASCI | strings may be conmposed of the letters A through Z, numers § through
9 and the ASCII underline character '*'. The underline may be used to
represent an embedded bl ank, e.g., 'Time of Day' may be represented by TIME
OF DAY.

Addi tional ASCII characters (including conmas and bl anks) may be used if
the string is enclosed within apostrophes. Apostrophes within a string
shall be represented by two consecutive apostrophes, e.g., '0''NEILL' =
O'NEILL.

A single positional parameter may represent a list of strings or nunbers;
such a list must be enclosed in parentheses, e.g., "CMD, (ABC, DEF), (123,
4567), where (ABC, DEF) is a list of input strings satisfying the first
positional paraneter of cMD and (123, 4567) is a list of nunbers satisfying
the second positional parameter. The permissability of this optional form
shall be specified in the applicable command definitions. This form may
also be used for values of keyword paraneters
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Keyword parameters may stand al one and represent a defined value or

meani ng, or they may be assigned a value by the user, e.g., CMD, keyword =
val ue, where 'keyword" is an ASCII string specified in the applicable
command definition. Keywords may be of any length, but nust h&e their

| eading two characters unique within a given command. These two uni que
characters may be used to abbreviate the keyword, e.g., KEYWORD = and KE =
are equival ent.

Value may be a nuneric or an ASCI| string, as defined above, or may be a
subkey belonging to a set of subkeys specified in the individual command
definition

The command line interpreter (CLI) shall also accept macro input, both for
full conmands and for portions of a command. A macro shall be defined by
the command > S$, nane, where 'name' is a special memonic nane of up to

ei ght (8) characters begining With a dollar sign ($). The S$ command shal |
result in an input pronpt. For exanple,> §$, $MACROl = user's input,
whi ch may consist of one or nore lines, termnated by a null line.

The above shal | define $MACRO1 as a psuedo i nput. The commands D$ and X$
shal | alllow the user to display a macro and to delete a macro
respectively. The follow ng exanples illustrate the use of the macro

> 8§, $sSF1
SF, Famly 1

;_§SF1

The above is sinply equivalent to "SF, FAMLY 1°, the use of a macro name
in the command field causes the macro to be referenced and executed as
though it were a conplete conmand |ine

5§, $KWl
SIZE = 1, EXPIRES = ¢1¢¢

> SF, FAMLY 2, $kWl

>

The above is equivalent to "SF, FAMILY2, SIZE = 1, EXPIRES = ¢1¢¢°. The
macro replaces its synbolic value and is interpreted as part of the user's
conmand. All standard syntax rules and error checks are applied
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> DS, SKwl

SIZE = 1, EXPI RES = ¢1¢¢
> X8, $KWl
>

The above displays $KWl‘s contents and then deletes it.

1-20.3.3.3.3.2 Functional Processing.- Al commands and subcommands shal
be processed by a command line interpreter which shall be driven by a |ist
of valid commands, subcommands, paraneters, and associated data types
This CLI shall performthe error checking indicated in Section
1-20.3.3.3.3.4bel ow.  Each input line shall be 'checked for conpleteness
If any line ends in a comma or has unbal anced parentheses, it shall be
considered inconplete. In this case, the user shall be pronpted with the
continuation pronpt. No command processing shall take place until the
command has been conpleted. The CLI shall pass the input |ine and
continuations and produce an output list of validated paranmeters for
processing by a command specific nodul e

1-20.3.3.3.3.3 External Qutputs.- This CLI shall pronpt for continuation
[ines.

1-20.3.3.3.3.4 Error Processing.- This CLI shall detect and respond to two
types of errors: syntax errors and data type errors. Command and
subconmmand nanes shall be checked against a list of valid nanes and the
foll owi ng nmessage shall be generated in case of error

nane 1S NOT A VALID COMMAND
| SUBCOVIVAND

This error shall termnate processing of the command and result in a pronpt
for a new command or subconmand at the sane |evel

Positional paraneters shall be checked for nunber and data type. Too few
or too many paraneters shall result in the nessage

TOO MANY] PCSI TI ONAL PARAMETERS
|FEW

TH'S COMVAND , REQUI RES n.
| SUBCOMVAND
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The type of each positional paranmeter shall be checked against that
specified in the command list and the follow ng error nmessage shall be
generated if a type error occurs:

POSI TI ONAL PARAMETER n, 'input string'

MUST BE, ASCII ,
NUMERIC

Specific data val ue checking shall not be done by this function. The input
string shall be passed to the nodule processing the specific command and
all further error checking shall occur at that tine.

Keyword paraneters shall be checked against a list of valid keywords for
the command, and if no match is found, the following error shall be
print ed.

KEYWORD name IS NOT A VALID PARAMETER OF

command nane.
Conflicting keywords shall result in the nmessage:

name AND nane (AND name... ) ARE CONFLI CTING KEYWORDS.

The type of all values assigned to keywords shall also be checked; a bad
numeric or ASCI| value shall cause the follow ng:

“input string' MJST BE'ASCII '
NUMERIC

An illegal keyword value shall result in:
keyword value IS NOT A VALID VALUE FOR keywor d.
Conflicting keyword values shall result in the nmessage:

val ue AND val ue (AND val ue... ) ARE CONFLI CTI NG VALUES FOR
keywor d.

1-20.3.3.3.3.5 Qual i ty Assurance Provisions.- Al error conditions shall
be exerci sed.
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Conflicting definitions shall be resolved using the follow ng set of rules
(a) Menber definitions override Famly definitions

(b) Input Message definitions override Menber and Fam |y
definitions.

(e) For display purposes, Display Page definitions override al
other SIZE definitions, display fields being truncated or padded
with blanks as necessary.

1-20.3.3.4.1.1 External Inputs.- The syntax of the Specify Fam |y conmand
shal | be:

» SF, Fami |y name, [vector 1, vector 2,. . . . . vector n],
[TYPE = Fam |y type], [SIZE = nunmber of characters],
[ INSTANCE = number of instances], [REPLACE = criterion],
[CALL = checker], [ALARM = devices], [ALERT = devices],
[EXPIRES = time], [PROTECT = (delete, nodify, display)]

where 'Fam |y name' shall be any valid ASCI|I nanme conposed of 1 to 8
characters. By convention, Fam |y nanmes shall be made up of al phanuneric
characters only. The optional paraneters 'vector 1, vector 2,...., Vector
n' shall represent orthogonal (nutually exclusive) sets of qualifier nanes
defining the axes of a structured Famly 'space'. These parameters shal
be specified only for structured Famlies

The keyword TYPE nay have the values L or S. L shall indicate that the
Fam |y consists of List Data Elenments, S shall indicate that the Famly is
structured. The default shall be S.

SI ZE shal|l be set equal to the display length of the Data Element in
characters (defaulting to @). The alternate form SIZE = V shall specify
that the Data Element is of variable I|ength.

I NSTANCE shal | be the Data El ement stack depth paraneter. A Data El ement
shal | have successive instances or occurrences stored for trending or
queui ng purposes. The Value of INSTANCE shall be a positive integer
(defaulting to 1). New input to the Data El ement shall result in creation
of a new instance in a First In - First Qut (FIFO manner. \Wen the stack
iIs full, new additions shall delete the ol dest instance

REPLACE shall indicate the Data El ement replacenent criterion. Lega
values for this keyword shall be: INPUT, CHANGE, NEVER (defaulting to
CHANGE). INPUT shall indicate that the Data Element content and time tag
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are to be updated whenever a new input message for that Data El ement is
received. CHANGE shall indicate that the Data Elenent is to be updated
only when its content changes. NEVER shall specify that the Data El enment
shall not be changed by input messages. This keyword REPLACE shall only
apply to Data Elenents which are the object of input messages from externa
sour ces.

CALL shall specify the name of a special purpose software modul e which
shal | be invoked whenever a Data Element is REPLACEd.

ALARM and ALERT specify that a Data Element shall generate user A arms and
Alerts. These paraneters are defined in Section 1-20.3.8.3.

EXPI RES shall indicate that the current values of a Data Element are to be
del eted after a.fixed period of tine. This parameter has the form

EXPI RES = (hhmm, [repl acenent val ue])
wher e

hhmm shall be the time interval in hours and minutes (limt 2400) after
which the data is to be deleted. The optional replacement value shall be
an ASCII string, no longer than the SIZE of the Data Element which shall be
substituted on EXPIRATION (this shall default to ASCII blanks)

PROTECT shal | specify the access level required to access a Data El enent
for a given action. Three categories of protection are defined: delete,
nodi fy, and display. The value of these subparameters shall vary from@
to 2 and represent the user's access |evel necessary for deletion

nodi fication, or display of the Famly and nenbers in question. The

i npl enmentation of these features is discussed in Section 1-20.3.5.3.2.

A typical SF command mght be
SF, TIME, (cTS, | NTERNAL)
This shall specify that the famly TIME may be conposed of the Data
El enents TIME:CTS and TIME:INTERNAL. It should be noted that this command

does not define the individual data elenments, but rather describes the
space in which they exist.
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In the above definition, square brackets indicate optional paraneters, the
definitions of positional and keyword parameters are the sane as in the
Conmand i nput description (Section 1-20.3.3.3.3).

The positional parameter indicated by 'list name' shall be a single name or
a list of names enclosed in parentheses. Each name shall be a valid List
Data Elenent nane. A List Data Element shall be a Menber of Fanmily and
shall be in the formFAMILY:MEMBER.

The Menber name shall be conmposed of one or nmore qualifiers. Certain
commands assume a hierarchical ordering of lists. For instance the lists

SYS : COMMANDS and
SYS:COMMANDS.SF and
SYS : COMMANDS.SL

are part of the hierarchy of command definition |ists COMMANDS.SF and
COMMANDS.SL shal | be referred to as 'sublists' of COMVANDS

PROTECT shall designate the levels of access protection necessary to
delete, modify, or display the list. These values shall override the
val ues specified in the SF command (see Section 1-20.3.3.4.1).

If no other paraneters are specified, the list shall be assumed to be
totally free in format. If either PP or KP are specified, the list shal
be considered to be in conmand input format and full command input syntax
checking shall be applied to subsequent list input or nodification

The PP and KP keywords shall specify the syntax as follows: PP shall
specify the type, limts, and defaults of the positional paraneters. KP
shal| specify the nanes, types, linits, and defaults of the keyword

par amet ers

Paramet er types shall be described by a three letter composite fromthe
tabl e bel ow.

0
M

II°oxu— >
or<dg

The first letter shall be O for Optional or M for Mandatory and shal
designate whether the paranmeter or subparameter is required in input
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The second letter shall specify the data type to be ASCII, |INTEGER REAL,
OCTAL, or HEXADECIMAL. Input data shall be checked for character set
validity based on this type

The third letter shall specify further validation as follows:
U specifies unformatted, requires no validation
V specifies that a list of valid values follows.
L specifies that nuneric limts are to apply.
C specifies that a character count limt is to be applied

U and V shall apply to all types; C shall apply only to ASCII; L shal
apply to all types except ASCI.

For U, the type specification syntax shall be: aaU

For Vv: (aaV, default value, value 1, value 2, . . . . value n)
For L: (aaL, default value, lower [imt, upper limt)

For ¢: (aaC, default value, m ninum count, maximm count)
PP shall be specified as follows:

PP = (type specification 1, [type specification 2, .... type
specification nl, [*1)

where “*“ indicates that the last type specification nmay be repeated
indefinitely to allow a variable nunber of positional paranmeters. This may
be specified only if the last type specification is OPTIONAL. An exanple

m ght be

PP = (MAU, [MIL, 2 @, 2), (MAV, YES, YES, NO), OAU, *]

In the above exanple, three mandatory and an unlimted nunber of optiona
positional paraneters are specified. The first is free format ASCII, the
second INTEGER ranging from@ to 1 with a default value of 2, the third
ASCI I having the values YES or NO defaulting to YES, and the optionals
being free format ASClI

KP shal|l be specified as follows:

KP = (keyword 1 = type specification, keyword 2 = type
specification, . . . . keyword n = type specificatiion)
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1-20.3.3.4.3.2 External lnputs.- The syntax of the Mdify List command
shal | be:

M, list name, [(search string), (replacement string), (ALL), (NV)] where
"list nane' shall be a valid, fully qualified, List Data Element nanme.
Valid subcommands shall be

>> CL, search string, [replacenent string], [ALL], [NV]
> XL

>> NL

>> PL

> ) TOP

22 SAV

where CL shall stand for Change Line, XL for Delete Line, NL for Next Line
and PL for previous line.

The 'search string' optional paranmeter shall allow the user to request that
the list be searched for an occurrence of a given ASCIl string

The 'replacenent string optional parameter shall allow the user to specify
a string to replace the 'search string'

The keyword ALL shall signify that the string replacenment process is to be
applied to all occurrences of the "search string'. The NV keyword shal
indicate that this multiple replacement process shall proceed wthout user
verification

1-20.3.3.4.3.2 Functional Processing;.- If the user enters the M. comand
wth no optional paraneters, the first line of the List shall be displayed
The user may nodify this (or any other displayed line) by using the cursor
positioning capability to place the cursor on the characters to be changed
and entering his nodification and a carriage return (CR). If he does not

nove the cursor, he shall be in subcommand input node

If the user specifies a search string with the M. conmand, the first line
containing that string shall be displayed. |If he specifies a 'replacenent
string' that string shall replace the specified search string. |[If the ALL
keyword is specified, all occurrences of 'search string' shall be
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successively located, and, if NV is specified, shall be replaced by
'repl acement string'

If ‘the user does not specify NV, the processing shall halt before each
replacement and the user shall be shown the line containing the search
string and pronpted to:

ENTER “R“ TO REPLACE OR H' T RETURN TO SKI P.
>332

If the user replies with ‘R, the replacenent shall be carried out; if he
hits carriage return (CR), the replacenent shall be skipped. This shall
continue until the last line is processed, the user shall then be pronpted
with the subcomand pronpt (> > ).

The CL subcommand shall perform the same processing as M. except that al
CL actions shall begin with the currently displayed line and proceed
downward through the |ist.

The XL subcommand shall delete the currently displayed line fromthe Iist

The NL and PL subcomands shal |l be used to nove upward or downward one |ine
and the TOP subcommand shall nmove back to the first line of the |ist

1-20.3.3.4.3.3 External Outputs.- \Wen the M. command is processed, a
scratch version of the List Data Element specified shall be created. All
modi fications additions or deletions resulting from M. subcommands shall be
made on the scratch list. \Wen a SAV subcommand is entered, the scratch
List shall be copied into the permanent List. If an attenpt is nade to

| eave the M. conmand node (via ESC), the message:

WARNING:NOTHING SAVED, ENTER SAV OR HI T Esc KEY TO TERM NATE.

shall be displayed. A response of SAV shall save the scratch List and
termnate processing. A second ESC shall cause term nation wthout saving.

1-20.3.3.4.3.4 Error Processing.- The follow ng error checks shall be
made:  The '"list name' shall be checked against the lists of lists. [f no
match is found, the nessage: LIST MODI FI CATI ON ERROR:1ist nane | S NOT A

LI ST shall be displayed and processing terminated. |f the user's access

| evel does not entitle him nodification access to the list, the nmessage

LI ST MODI FI CATI ON ERROR:ACCESS NOT VALID FOR LI ST shal | be displayed and
processing termnated
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if 'search string' is not found, the message
SEARCH STRING NOT FOUND
shal | be displayed and processing term nated
If the ALL keyword is specified, all lines containing the search string
shal| be displayed. |If nore than one display is required, PU and PD

subconmands shall be used as above

1-20.3.3.4.4.3 External Ouputs.- As described under Functional Processing
above.

1-20.3.3.4.4.4 Error Processing.- The followi ng error checks shall be
made: The 'list nane' shall be checked against the list of lists. If no
mat ching entry is found, the message:LIST DI SPLAY ERROR:1ist nane | S NOT A
LI ST shall be displayed and processing termnated. [If the user's access

| evel does not entitle himdisplay access to the list, the message:LIST

Dl SPLAY ERROR:ACCESS NOT VALID FOR LI ST shall be displayed and processing
t erm nat ed

The fol lowing warning nmessages shall be defined
LI ST DI SPLAY WARNING:TOP OF LI ST

whi ch shall be displayed if a PU command is entered when the top |ine of
the list is displayed, and

LAST DI SPLAY WARNING: BOTT(M OF LI ST

whi ch shall be displayed if a Pb command is entered when the bottomline of
the list is displayed

1-20.3.3.4.4.5 Qual ity Assurance Provisions.- This procedure shall be
verified by entering valid and invalid list names and existent and
non-exi stent search string. The functioning of the PU and PD subconmands
and the ALL keyword shall be verified

1-20.3.3.4.5 Procedure 5 - Specify Structured Fam |y Menbers.- For each
structured Famly, there shall be a list of defined menbers of that famly
A menber name concatenated to a Fanmily nane in the form Family:Member shal

be referred to as a Data Elenent nanme. A nenber name shall be conposed of
one or more of the qualifier names in the form
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qualifier.qualifier.qualifier.
For the famly defined by:

SF, RADI O, (CH1, CH2), (PRI ME, BACKUP), (FREQ, STATUS)
RADIO:CH2.BACKUP.STATUS shal | define a Data El enent whose value is the
status of the backup channel 2 radio. Since the qualifier vectors are
orthogonal (e.g., must contain qualifier names which are unique within the
famly), the form

RADIO:BACKUP, CH2.STATUS
shall be the sane data elenment as that specified above
1-20.3.3.4.5.1 External Inputs.- The user shall enter data into, or nodify

the Fam |y Menber description List via the Mdify List (M) conmmand
described in Section 1-20.3.3.4.3. The nane of the |ist shall be:

SYS:FAMILY NAME:MEMBERS

where 'famly name' is the nane of the Fanmily whose Menbers are being
descri bed

The attributes of a Menber shall be the same as that of its Famly unless
otherwi se specified. Each line of the Menber Description List shall be
conposed of Menber nanmes and optional attributes overrides

In each case, the nenber nane specified shall be a single nmenber name or an
implied list. An "inplied list' shall be a menber nanme in which one or
more of the qualifiers is replaced by an ASCI| asterisk. This asterisk is
called a "wild card and indicates that the replaced qualifier nmay take on

any of the defined values specified in the famly specification. For
exanmple, given the famly specification

SF, RADI O, (cH1, CcH2), (PRI ME, BACKUP), (FREQ, STATUS)
the nmenber nane
CH2.*.STATUS

would be an inplied list consisting of
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shall be generated if the famly or nembers are not defined. These errors
shall result in termnation of command processing.

If a modification input would delete a Menber al so specified in an | nput
Message or on a Display Page, the nessage:

SPECI FY MEMBER ERROR:name | S SPECI FIED IN

AN | NPUT MESSAGE AND MUST NOT BE DELETED
A DI SPLAY PAGE |

shal | be displayed and the nodification aborted.

1-20.3.3.4.3.5 Qual ity Assurance Provisions.- This procedure shall be
tested by entering command Input in valid and invalid form The above
error shall be exercised. Results of valid and invalid input shall be
observed by redisplaying the Menber Definition List after each attenpted
del etion or nodification.

1-20.3.3.5 Function 3 - Manual Data Entry.- This function shall allow the
user to enter or nodify the contents of a data elenment or data elenents to
which his access level entitles access, and simlarly to display the
content of a data elenent. These two procedures are described bel ow.

1-20.3.3.5.1 Procedure 1 - Enter Data Elenent Value.- This procedure
allows the user to access any defined data element for data entry or
nodi fication.

1-20.3.3.5.1.1 External Inputs.—~ The syntax of the edit Data El enent
command shal | be:

> ED, Data Elenent nanme, (ATTRIBUTES)

where 'Data Element name' is the fully qualified Data Element nane as
specified in Section 1-20.3.3.4.5 above. This nane may contain wld cards,
in which case, processing and output actions described below are repeated
for each data elenment inplied or until terminated by a user input escape
comand.

1-20.3.3.5.1.2 Functi onal Processing.- Wen a data elenent name or inplied
list is received, it shall be checked for validity against the famly Iist
and against the list of defined nenbers for the famly specified. If a
non-enpty Data Element name, (attributes) = current value
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The process shall check input data for size and type validity. The edited
user input shall replace the current data element contents. A null line
shal | indicate that the user does not wish to alter the current value. In
the case of an inplied list, this process shall be repeated until the Iist
is exhausted or until the user termnates processing

For Data El ements whose content is previously undefined, the process shal
be the same except that the pronpt shall be

Data El enent name, (attributes), CURRENTLY UNDEFINED = _.
The process shall define a data base entry for the data elenent and insert
the user's input. A null response from the user shall result in no data
base entry being defined

1-20.3.3.5.1.3 External Outputs.- User pronpts described above

1-20.3.3.5.1.4 Error Processing.- The follow ng error checking shall be
performed: the data elenent shall be checked against the list of defined
el enents, if no match is found, the error nessage

DATA ENTRY ERROR:name | S NOT A DEFI NED DATA ELEMENT

shal| be generated and command processing termnated. |If an inplied |ist
was specified, it shall be tested to see if any defined elenents exist, if
none do, the message: DATA ENTRY ERROR |ist CONTAINS NO DEFINED DATA
ELEMENTS shal | be generated and command processing tern nated

In nodification for each data elenment specified, the user's access |eve
shal | be checked against the required level for the elenment; if the two
|l evel s do not agree, the nessage

DATA ENTRY ERROR user id NOT AUTHORI ZED TO MODI FY nane

shal | be generated and processing for that data element shall be
t erm nat ed

1-20.3.3.5.1.5 Qual ity Assurance Provisions.- This procedure shall be
tested by entering command input in valid and invalid form Al error
traps described above shall be exercised. Results of valid and invalid
input shall be observed by redisplaying the data element after each
attenpted nodification
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1-20.3.3.5.2 Procedure 2 - Display Data Elenment Content.- This procedure
allows the user to display the content of any defined data el enent or
implied list of data elenents.

1-20.3.3.5.2.1 External Inputs.- The syntax of the display data el enent
command shal |l be >DE, data el enent nane, [ATTRIBUTES] where the user input
paraneters are as described for the ED command described in Section
1-20.3.3.5.1.1above.

1-20.3.3.5.2.2 Functi onal Processing.- As in Section 1-20.3.3.5.1.2,
except that no 1nput pronpt shall be displayed and no nmodification input

accept ed

1-20.3.3.5.2.3 External Outputs.- As described in Section 1-20.3.3.5.1.2
above.

1-20.3.3.5.2.4 Error Processing.~ As described in Section 1-20.3.3.5.1.4
except that no input validity checking is necessary.

1-20.3.3.5.2.5 Qual ity Assurance Provisions.- This procedure shall be
tested by redisplaying data entered via the ED command and conparing the ED
and DE displays.

1-20.3.4 Denonstrable Unit 2 - Displ ay Definition.~ This DU describes the
foll ow ng functions

Page description
Page displays

1-20.3.4.1 System Conponents Required.- CPS and SMD.

1-20.3.4.2 O her Denonstrabl e Units Required.- DUl.

1-20.3.4.3 Function 1 - Page Description.— This function describes the
fol lowm ng procedures

Page Characteristics Specification
Content Description
Format Description

1-20.3.4.3.1 Procedure 1 - Page Characteristics Specification.- This
procedure shall allow the user to specify a display page and to describe
certain properties of the displayed page
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defined, the nessage
PAGE SPECI FI CATI ON ERROR:NO MNEMONI C NAME SPECI FI ED

shal | be generated and command processing termnated; if nore than four
positional parameters are defined, the nmessage:

PAGE SPECI FI CATI ON ERROR:T00 MANY POSI TI ONAL PARAMETERS
shal| be generated and command processing term nated

The specified menonic name is checked as follows. If more than six
characters are specified, the nessage

PAGE SPECI FI CATI ON ERROR:mnemonic | S GREATER THAN SI X CHARACTERS

shal | be generated and command processing terminated. The memonic shal
be conpared with the list of previously defined menonics and the |ist of
conmands and subcommands. If a match is found, the nessage

PAGE SPECI FI CATION ERROR, menonic WAS PREVI QUSLY DEFI NED

AS A ]MNEMONIC
COMMAND
SUBCOMMAND

shal | be displayed and command processing term nated

The values of 'lines' and 'colums' shall be tested and if an error has
occurred, the nessage

PAGE SPECI FI CATI ON ERROR, value IS NOT A VALID VALUE

FOR|LINES ' VALUE MUST BE A PCSITIVE | NTEGER
COLUMNS

where 'value' is the invalid input shall be generated, and comand
processing term nated

The mmenoni cs specified for PP and NP shall be tested for Iength, a zero
length shall be ignored and a length greater than six characters cause he
fol | owi ng nmessage
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PAGE SPECI FI CATI ON ERROR, mmenonic |'S GREATER THAN SI X
CHARACTERS

Command processing shall then terminate. The value of the specified
menoni ¢ nanes shall be checked against the list of defined menonic nanes,
if no match is found, the nessage

PAGE SPECI FI CATI ON WARNING:mnemonic | S NOT CURRENTLY DEFI NED PAGE
MNEMONI C

shall be displayed and conmand processing terninated

1-20.3.4.3.1.5 Qual ity Assurance Provisions.- This procedure shall be
tested by entering command input in valid and invalid form Al error
traps described in Section 1-20.3.4.3.1.4 shall be exercised. Results of
valid and invalid input shall be observed by displaying the page table of
contents as described in Section 1-20.3.4.4.1. Valid input nust result in
an addition to the table of contents, invalid input nust result in no
changes or additions

1-20.3.4.3.2 Procedure 2 - Content Description.- This procedure allows the
user to define the data elenments which wll appear on a page

1-20.3.4.3.2.1 External Inputs.- The syntax of the Specify Page Content
command shal [ be

2 SPC, menonic, [MDEL = page]

where 'mmenonic’ is the name of a previously defined page and 'page' is the
name of another page whose content is to be used as a nodel for the current
content description

1-20.3.4.3.2.2 Functi onal Processing.— The description for a page shall be
specified by the I'ist SYS:PAGE.mnemonic. |f no list has been previously
created for the specified page, a list description shall be created and the
user pronpted for input. If a 'nodel’ page is specified, the content
description for that page shall be copied to the newy created list. The
format of the page content description shall be

data el ement, LINE = starting line, COL = starting colums,
DESI GNATOR = display format designator, [LENGTH = field |ength]

where 'data element' is the fully qualified data element name of the item
to be displayed. The keywords LINE and coL shal|l designate the starting
line and colum of the displayed field
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1-20.3.4.3.2.5 Qual ity Assurance Provisions.- This procedure shall be
verified by entering valid and invalid page nmemonies, valid and invalid
data el ement nanmes and valid and invalid MODEL names. The results of input
shall be verified by redisplaying the content |ist

1-20.3.4.3.3 Procedure 3 - Fornmat Description.- This procedure allows the
user to geographically specify the format of a display page

1-20.3.4.3.3.1 External I nputs.- The syntax of the Specify Page For mat
command shal |l be

> SPF, mmenonic, [MODEL = page]

where 'menonic' is the name of a previously specified page and 'page' is
the name of another page whose format is to be used as a nmodel for the
current content description

1-20.3.4.3.3.2 Functional Processing.- Upon entry of the SPF conmmand, the
di splay shall be cleared and any currently located data elenents shall have
their positions on the display marked by their designator sequence (as
defined in the DESI GNATOR keyword in Section 1-20.3.4.3.2.2). | f MODEL is
specified, the nodel page's description shall be copied to 'menonic's'

Until all data elements specified in the content |ist have been |ocated on
the page, the followi ng shall take place

(a) The first data elenment in the content |ist which has no
| ocation assigned shall have its name and |ength displayed on |ine
2.

(b) The user shall place the cursor at the desired starting
location of the data element and hit a carriage return (CR).

(e) The system shall update the content list to include the
corresponding LINE and COL |ocation paranmeters

(d) The systemshall fill the indicated field on the display with
the data el ements designator

(e) The system shall pronpt the user wth:

ENTER ‘R“ TO RELOCATE OR H' T CARRI AGE RETURN TO CONTI NUE W TH
NEXT DATA ELEMENT
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(f) The user shall respond.
(g) The systemshall repeat from(b) for 'R' or (a) for (CR).

This process shall continue until all unlocated data elenments have been
positioned or until the user enters a subconmand escape (4 A).

The user shall then be pronpted to enter a data elenent name. The position
designator of the specified data elenment shall be inverted and the user
allowed to nove the data element to a new |ocation by positioning the
cursor and hitting a carriage return.

The user nay save an internediate version of the page content |ist by
enteri ng subcommand escape (4 A) and then entering: >»> SAV.

The user shall termnate processing (and save the list) by entering an
escape command (ESC).

The user nmay termnate processing with no list saved by entering a
subcommand escape (4 A) and then entering > > ABO.

The user nmay save an internediate version of the page content |ist by
entering a subcommand escape (4 A) and then entering > > SAv.

1-20.3.4.3.3.3 Ext ernal Outputs.- The updated Page Content List shall be
witten out to permanent storage.

1-20.3.4.3.3.4 Error Processing.- If no content |ist exists for
"mmenoni c', the nessage:

PAGE DEFINITION ERROR  NO CONTENT LIST EXISTS FOR 'mmenonic'.
shal | be displayed and conmmand processing term nated.
Variable length data elements nust begin in colum one and occupy at |east
one full line. If the cursor is placed any where on a line containing a
previously defined display field, the message:

WARNING name |S A VAR ABLE LENGTH ELEMENT AND MUST HAVE A FULL LINE

shal | be displayed and the data element name pronpt redisplayed.
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1-20.3.4.3.3.5 Qual i ty Assurance Provisions.- This procedure shall be
verified by entering valid and invalid menonic names, MODEL names, and
data el ement nanmes. Al positioning functions shall be exercised and
verified by redisplaying the content |ist and exam ning the LINE COL, and
LENGTH val ues.

1-20.3.4.4 Function 2 - Page Displays.- This function describes the
foll owi ng procedures

Di splay single page
Display nultiple pages

1-20.3.4.4.1 Procedure 1 - Di spl ay Page.~ This procedure allows the user
to display the contents of any single page. 1

1-20.3.4.4.1.1 External Inputs.- The syntax of the display page conmmand
shal | be:

mne

where 'we' is the menonic nane of the desired page. This command differs
fromall other commands in that no explicit command nane shall be required

1-20.3.4.4.1.2 Functional Processing.- The di splay page conmand shal |l be

I mpl enented by concatenating the page menonic list to the command |ist and
treating the input menonic as a command. The result of the command shal
be the assenbly and display of the specified page on the users console

The fol l owing set of commands shall be defined for all display page
nmenoni cs

PP - Page up one |ogical page

NP - Page down one | ogical page

PU - Page up one display subpage
PD - Page down one display subpage

PP and NP shall page up or down to the |ogical predecessor or successor
pages defined in the page definition (see Section 1-20.3.4.3.1.1). These
conmands shall be valid at any time a page is being displayed

PU and PD shall allow partial paging of pages which exceed the Iength of he
display device. The attributes of the nmaintenance, Cab, and TRACON SMDs
shal | be defined by adaptation data elements stored under the famly nane
ADAPT.
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1-20.3.4.3.3.5 Qual i ty Assurance Provisions.- This procedure shall be
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1-20.3.4.4.1.5 Quality Assurance Provisions.- This procedure shall be
verified by requesting valid and invalid pages. The PP, NP, PD, and PU
commands shall be verified and line wap around tested

1-20.3.4.4.2 Procedure 2 -— Multiple Page Displays.- This procedure allows
the display of nultiple pages on an SMD.

1-20.3.4.4.2.1 External Inputs.- The maintenance, CAB, or TRACON SMD user
may request the display of nultiple pages of data by using an extended
version of the single page display command. The syntax of this command
shal | be:

mne 1, mne 2, [+.., mne n,] [ TOP] [NOTOP]

where “mne 1° through ‘mne n” shall represent the page mmenonics requested
for display. The keyword TOP shall indicate that colums are to begin with
page tops where possible. TOP shall be the default, NoTop shall disable
this feature

1-20.3.4.4.2.2 Functional Processing.- The pages specified by the user

I nput menoni cs shall be assenbled for display as follows: The user's
consol e size shall be determined from the screen specification adaptation
data (see Section 1-20.3.4.4.1.2) and the size of the specified pages
determned from the page table of contents

The first page requested (me 1) shall be displayed beginning in colum 1
of line 2. If the page length exceeds the available physical display
length, the page shall be continued in a second, third, or nth display
colum. The display colum width shall be determined by, and be equal to
the maximum page width for any of the specified pages, display colums
shal| be separated by a single colum of blanks. |f the page width exceeds
the maximum possible display width, the page shall be allowed to wap
around on a line by line basis

| f NOTOP is specified, subsequent pages shall be displayed i mediately
following the last line of the previous page with a single blank line
separator. |F TOP is specified, the following procedure shall be followed:

(a) If the next conplete page may be displayed in the current
colum, it is
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(b) If the next conplete page requires continuation on a new
colum, it is begun at the top (line 2) of that colum.

(¢c) If a page, Other than the first page of a display requires nore
space than is currently available in the display, the page is not
displayed. In this case, the word 'MORE is displayed in the Pronpt
field of line 1.

(d) A single page which requires nore than one full display is
al ways begun in colum 1, line 2, and the ' MORE' pronpt displayed.

The commands PP, NP, PU, shall be defined as specified in Section
1-20.3.4.4.2.2. For the nultiple page display, the user's input shal
tenporarily define the |ogical page order for PP and NP, e.g., NP the

| ogi cal successor to “mne n’. PP shall result in the addition of the
predecessor of ‘me 1° and the deletion of 'we n”. The tenporary ordering
specified by the command input shall be retained under repeated PU and PD
operations. PU and PD shal|l page up or down one conplete display,

i ndependent of |ogical page boundaries

1-20.3.4.4.2.3 External Qutputs.- As specified above, Figure 3-2 provides
an exanpl e.

1-20.3.4.4.2.4 Error Processing.- The fol |l owi ng error processing shall be
performed: The input page menonic list shall be tested against the page

menonics listed in the page table of contents. [If an undefined menonic

is found, the nessage

PAGE DI SPLAY ERROR mne |S NOT A DEFINED PAGE MNEMONI C
shal | be generated and conmand processing terni nated

1-20.3.4.4.2.5 Qual ity Assurance Provisions.- This procedure shall be
verified by inputting valid and invalid lists of page mmenonics and
observing the results. Valid page menonic lists shall be generated to
exercise all functions described in Secton 1-20.3.4.4.2.2. The PP, NP, PU,
and PD commands shal | be tested.

1-20.3.5 Denpnstrabl e Unit 3 - Supervisory/ Mai ntenance Display.- This DU
describes the follow ng functions:

Log On/Log Of
Alert and Alarm
Suppl ement ary Page assi gnnment
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1-20.3.5.3.1.4 Error Processing.- The follow ng error checks shall be
performed: The input ‘userid’ shall be checked against the valid user
identifications specified in the password |ist (see Section 1-20.3.5.3.2).
If no match is found, the nessage

LOGON REJECTED, userid | S NOT A VALI D USERID
shal | be displayed and a new command pronpt displayed. The password
entered by the user shall be checked against the list of valid passwords
for ‘userid’. |If no match is found, the nessage

LOGON REJECTED, |NVALID PASSWORD
shal | be displayed and a new command pronpt displayed
1-20.3.5.3.1.5 Qual ity Assurance Provisions.- This procedure shall be

verified by entering LOGONs in valid and invalid form Al error traps
described above shall be exercised

1~20.3.5.3.2 Procedure 2 - Userid/Password Assignnent.- This procedure
describes the assignment of SMD userid’s and passwords. The Fanmily SYS
shall contain a pernmanent |ist called SYS:LIST_OF_ PASSWORDS. The format of
this list shall be

user i dentifier, PASSWORD=user’s password,LEVEL=protection | evel

where 'user identifier' is a 1 to 8 character unique user identification
The val ue of PASSWORD shall be a 1 to 8 character password to be associ ated
with '"user identifier'. LEVEL shall designate the protection |eve
assigned to PASSWORD and may be @, 1, or 2 (defaulting to 1). All of the
above fields shall be mandatory.

If it is necessary to assign nore than one level of protection to a user,
nul tiple passwords shall be used. A separate line shall be used to define
each password, ee.ge:

SM TH, PASSWORD = JOHN 1, LEVEL =1
SM TH, PASSWORD - JOHN 2, LEVEL = 2

shall define two passwords for "SMTH one with LEVEL = 1 protection and
one with LEVEL = 2.
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1-20.3.5.3.2.1 External I nputs.- The user input for this procedure shal
be via the nodify list (M) conmmand described in Section 1-20.3.3.4.

1-20.3.5.3.2.2 Functional Processing.- No special processingis required
for this procedure

1-20.3.5.3.2.3 External Outputs.~ The updated password |ist shall be
witten out to permanent storage

1-20.3.5.3.2.4 Error _Processing.- No special error processing is required
for this procedure.

1-20.3.5.3.2.5 Qual ity Assurance Provisions.- This procedure shall be
verified by adding userids and passwords to the |ist and displaying the
resultant |ist.

1-20.3.5.3.3 Procedure 3 - sMp Logoff .- This procedure describes the SMD
LOGOFF command

1-20.3.5.3.3.1 External | nputs.- The user will enter the Logoff command on
an sMb. The command syntax shal|l be: > LOGOFF

1-20.3.5.3.3.2 Functional Processing.- The current consol e protection
[evel shall be set to @.

1-20.3.5.3.3.3 External Qutputs.- The nmessage:

userid LOGGED OFF, PROTECTION SET TO @

shal | be displayed,, here ‘userid” is the user identification associated
with the currently |ogged on user

1-20.3.5.3.3.4 Error Processing.- If no user is currently |ogged on, the
nmessage:

NO USER LOGGED ON
shal | be displayed and a new command pronpt generated

1-20.3.5.3.3.5 Qual ity Assurance Provisions.- This procedure shall be
tested wth a user logged on and |ogged off and the resultant nessages
checked. Password level reset shall be verified by attenpting Level 1 and
2 functions after a LOGOFF and observing the results
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The alternate form

ALERT = ((display 1, display 2,..., display n), alert character
al ert message, [B][R][U]))

may be used and shall specify that display 1 through n are to be assigned
the same alert characteristics

1-20.3.5.4.1.2 Functional Processing.- The special function software
defined for the Dar- Element Menber Description List shall perform the
error checking spe . fied in Section 1-20.3.5.4.1.4.

1-20.3.5.4.1.3 Ext.:rnal Outputs.- After the user has conpleted nodifying
the data elenment definition list, it shall be witten out to pernmanent
storage.

1-20.3.5.4.1.4 Error Processing.- The follow ng error checks shall be
performed:  The display nanes specified shall be checked against the
symbolic name fields in the display configuration |ist SYS:CONFIGURATION.
If an undefined name is found, the error nessage

DATA ELEMVENT DEFINTION ERROR:display | S NOT A SPECI FI ED DEVI CE ON THI S
SYSTEM

shall be displayed and the entire user input line shall be flushed

The data elenment nanmes specified in the "alert message' field shall be

checked against the list of defined data elements. |f an undefined nane is
found, the error nessage

DATA ELEMENT DEFI NI TI ON ERROR:alert message |S NOT A DEFI NED DATA
ELEMENT

shal| be displayed and the entire user input line flushed

1-20.3.5.4.1.5 Qual ity Assurance Provisions.- This procedure shall be
verified by specifying valid and invalid ALARM and ALERT paraneters. Al
specified error checks shall be exercised. The resultant-ALARM and ALERT
paraneters shall be redisplayed and checked against input
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1-20.3.5.4.2 Procedure 2 - Display of Console Alarnms and Alerts. -
Thi s procedure describes the generation and display of Cab, TRACON, and
mai nt enance console Alarms and Alerts

1-20.3.5.4.2.1 External Inputs.- An Alerm or Alert shall be generated at a
specific consol e whenever the content of a data element (whose ALARM and/or
ALERT paraneters specify that console's address) changes

1-20.3.5.4.2.2 Functional Processing.- The Alarm condition shall cause the
console audible alarmto be sounded. The Alert condition shall initiate
the follow ng special processing

The Alert Character specified shall be placed on the Alert Display Field
quere. The contents fo this queue shall be displayed, left toright, on a
FIFO basis, in the Alert Display Field described in Section 1-20.3.3.3.1.
Up to 10 characters may be displayed in this field, if queue overflow
occurs, the ol dest character shall be deleted and the new character

di spl ayed

The content of the Alert Message data el enent shall be copied to an
i nstance of the data el ement ALERT:MESSAGES.

1-20.3.5.4.2.3 Ext ernal Outputs.- Audible Alarns and Al erts as described
above.

1-20.3.5.4.2.4 Error Processing.- No specific error processingis
required

1-20.3.5.4.2.5 Qual ity Assurance Provisions.- This procedure shall be
tested by using the ED conmand (see Section 1-20.3.3.5.1) to change the
content of data elements with ALARM and ALERT paraneters specified. The
results will be observed on all designated display devices

1~-20.3.5.4.3 Procedure 3 - Acknow edgnents of Console Alarns _and Alerts.-
Thi s procedure describes the sMb user's ALARM and ALERT response
procedur es.

1-20.3.5.4.3.1 External |nputs.- The user shall respond to an ALARM or
ALERT condition on his sMD by displaying the message associated with the
ALARM or ALERT. The syntax of the display alert command shall be

> DA [alert character], [ALL]

where 'alert character' is one of the single ASCII characters displayed in
the Alert Field of the user's console. ALL iS an optional keyword which
specifies that all alert nmessages shall be displayed
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The acknow edgment of the last alert in the queue shall cuase the deletion
of the corresponding 'alert character' for that sMp.

The acknow edgment of an ALARM or ALERT on an SMD shal| not affect the sane
ALARM or ALERT for another sMD.

1-20.3.5.4.3.3 External Qutputs.- Alert message data elements shall be

di splayed starting in colum 1 of the line following the user's DA conmand
The first DA shall cause the screen to be cleared, consecutive DA's shal

not clear the screen until display of the |atest message woul d cause screen
overf 1l ow.

Al ert acknow edgment shall be recorded on the system recording device. The
acknow edgnment recording shall include the user's comand, the user's SMD
address, and the resultant nessage and a time tag

1-20.3.5.4.3.4 Error Processing.- The follow ng error checking shall be
perfornmed

If the alert nmessage queue is enpty, the follow ng message shall be
di spl ayed

NO QUTSTANDI NG ALERT MESSAGES

If an "alert character’ is specified and a search of the queue finds no
correspondi ng nessages, the followi ng error nessage shall be displayed

NO QUTSTANDI NG |etter MESSAGES

In evert of error, normal keyboard |ogging shall be done, but no specia
acknow edgnent record shall be made

1-20.3.5.4.3.5 Qual i ty Assurance Provisions.- This Procedure shall be
verified by generating alerts with the ED conmand as was done for Procedure
2. Valid and invalid DA commands shall be entered and the resultant

di splays verified. The above error checks shall be verified and repeated
display of the same nessage shall be attenpted to verify deletion of the
alert message. The data recording stub shall print out acknow edgenent
nmessages for verification. This Procedure shall be reverified when data
recording is inplenented.
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1-20.3.5.4.4 Procedure'4 - Display of Supplenentary Display Aarnms and
Alerts.- This procedure describes the display of Alarns and Alerts on the
Suppl ementary Di spl ays.

1-20.3.5.4.4.1 External Inputs.— An Alarmor Alert shall be generated at a
specific Supplenmentary Display whenever the content of a data el enent

(whose ALARM and/or ALERT paraneters specify that Displays address)

changes.

1-20.3.5.4.4.2 Functi onal Processing.- The Alarm condition shall cause
Suppl enentary Display audible alarmto be sounded. The Alert condition
shall initiate the follow ng special processing

The Alert processing software shall first verify that the |ogical device
nane specified in the ALERT paranmeter is currently assigned to a physica
device, and that the data elenent causing the alert is displayed on one of
the pages assigned to that device. If these conditions are satisfied, the
nmessage ' PAGE n' shall be displayed in the Alert field of each page header
of the display and the affected data el ement shall be highlighted using the
special display feature(s) specified in the 'BRU' paraneter (see Section
1-20.3.5.4.1).

Miltiple Alarms and Alerts to a given device shall be treated as follows:

Alarnms shall be sounded upon change of data. Alerts shall be enqueued On a
first in first out (FIFO basis for pronpting purposes. Actua
highlighting of fields shall be acconplished on change of data

1-20.3.5.4.4.,3 External Outputs.— 'PACE n' shall be displayed in the Alert
field of each page. 'n' shall designate the page nunber (in Supplenentary
Di splay nmenory) on which the Alerted data el enent appears

1-20.3.5.4.4.4 Error Processing.— No explicit error processing shall be
perfornmed
1-20.3.5.4.4.5 Qual i ty Assurance Provisions.- This procedure shall be

tested using the ED command (see Section 1-20.3.3.5.1) to change the
content of data elements with ALARM and ALERT paraneters specified. The
results will be observed on a designated and a nondesignated Supplenentary
Di splay devi ce.
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1-20.3.5.4.5 Procedure 5 ~ Acknow edgnent of Supplenentary A arns and
Alerts.~ This procedure describes the user's response to and acknow edgnent
of Alarms and Alerts.

1-20.3.5.4.5.1 External Inputs.~ The user shall respond to an Alarm by
pressing the Acknow edge Button associated with his Supplenentary Display.
This action shall silence the alarm The user shall then observe the
associated Alert and proceed with the Alert response procedure.

The user shall respond to an Alert by displaying the page indicated in his
Suppl ementary Display Alert field. Upon observing the highlighted data, he
shal | respond by pressing the Acknow edge Button.

1-20.3.5.4.5.2 Functi onal Processing.~ An acknow edgment received while an
Alarm i's sounding, shall be recorded as an Al arm Acknow edgnent. Alert
acknowl edgment shal|l be processed as follows: Wen an Acknow edge is
received during a period in which no Alarmis being sounded, the displayed
page is sensed and all highlighting on that page is suppressed. All
entries for that page number in the Alert Field queue shall be deleted and
the acknow edgnent recorded.

1-20.3.5.4.5.3 External Outputs.~ An Al arm Acknow edgnent shall be
recorded on the system recording device. The Acknow edgnent record shall
include the Alarmed data elenment name, the Supplenentary Display device
address, and a tinme tag. An Alert Acknow edgment shall be recorded
whenever an Alert response is received; this Acknow edgment record shall
include the Supplenentary Display device address, the currently displayed
page nunber and menonic, the names of all Aerted data elenents, and a
time tag.

1~20.3.5,4.5.4 Error Processing.— None, Acknow edgnents received while no
data elenments are in Alarmor Alert status shall be ignored.

1-20.3.5.4.5.5 Qual i ty Assurance Provisions.- This procedure shall be
verified by generating alerts wth the ED conmand (see Section
1-20.3.3.5.1) as was done for Procedure 2. Acknow edgnent nessages shall
be printed out by the data recording stub for verification. This Procedure
shall be reverified when data recording is inplenented.

1-20.3.5.5 Function 3 ~ Page and Device Assignnent.- This Function allows
the user to assign pages to logical devices, logical devices to physical
devices, and to select a configuration. Two procedures are defined:
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1-20.3.5.5.1.4 Error _Processing.- The followi ng error checks shall be
per formed

WWhenever a new assignment is added to the list, the physical device
nane shall be checked against the list of physical devices. [If the device
does not exist, the error nessage

DEVI CE ASSI GNMENT ERROR:device nane NON EXI STENT

shal| be displayed, the input rejected, and a new M. subcommand pronpt
generated. The page mmenonic name shall be checked against the page table
of contents. If no such page exists, the nessage

PAGE ASSI GNVENT ERROR:page mmenoni ¢ NOT | N TABLE OF CONTENTS

shal | be displayed, the input rejected, and a new M. subcommand pronpt
generat ed

1-20.3.5.5.1.5 Qual ity Assurance Provisions.- This procedure shall be
verified by defining and displaying new configuration lists, by assigning
| ogi cal devices to valid and invalid physical devices, by deleting

unassi gned devices, and attenpting to delete assigned devices

1-20.3.5.5.2 Procedure 2 - Sel ect Suppl ementary Di splay Configuration.-
This procedure describes the Select-Supplenmentary Display Configuration
(SS) command.

1-20.3.5.5.2.1 External Inputs.- To select a specific predefined | 0gica
display configuration, the user shall input the Specify Configuration (SC
conmand.  The syntax of the configuration shall be

ss, configuration nane

where 'configuration name' is the final qualifier of a previously specified
suppl enentary display configuration |ist name.

1-20.3.5.5.2.2 Functional Processing.- The configuration |ist SYS:Sp_

CONFI GURATI ON. ' configuration nane' shall be used to generate the system
|/ O device configuration table

1-20.3.5.5.2.3 External Qutputs.- The nessage:

SUPPLEMENTARY DI SPLAY CHANGED TO configuration name shall be
di spl ayed
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1~20.3.5.5.2.4 Error Processing.~ The follow ng error checks shall be

performed. The designated configuration list name shall be checked against
the list of lists. If it has not been previously defined, the nessage

SD CONFI GURATI ON ERROR:configuration name NOT DEFI NED
shal | be displayed and a new conmand pronpt generated.
If the list has been defined, but is enpty, the nessage

SD CONFI GURATI ON ERROR: configuration nane SPECI FI ES NO DEVI CE
ASSI GNMVENTS

shal | be displayed and a new command pronpt generated.

1-20.3.5.5.2.5 Qual ity Assurance Provisions.- This procedure shall be
verified by inputting valid and invalid configuration names in the SC
command. Al error checks defined above shall be exercised and results of
valid and invalid input will be observed on assigned and unassigned

physi cal devi ces.

1-20.3.6 Denonstrable Unit 4 - Data Recording and Sinmulation

1-20.3.6.1 Functional Capabilities Description.- This DU provides the
capability of recording data, logging events, recording the system state
and printing Renote Mintenance Mnitor hardcopy reports during system
operation. In an offline nmode, or as a low priority task in realtime, it
provides the capability of generating a sinulation file, in order to permt
testing of the software prior to integration with renote site FPUs. The
specific functions to be denonstrated are

Data Recording

Generate Sinmulation Data File

Manual Iy Initiated Recording of System State
RMM Har dcopy Reports

Data shall be recorded on disk in realtine and flushed to tape in a
background nmode of operation. Data recorded on the recording tape shal
consi st of a header, snapshots of the system state, input messages from
external equipment, Service A and operator positions, output messages to
external equipnent, and alerts to the operator. Conputer system events
shal | also be |ogged on the recording tape
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The simulation file (optionally, disk or tape file) shall contain a header
and sinmulated input nessages from external equipment and Service A These
simul ated input nessages shall be in the same format as the recorded input
messages on the recording tape.

The RMM hardcopy reports shall be printer images of the display data page
t he mai ntenance SMD operator is currently view ng on his maintenance
console. \Wen requested, this image shall be printed on the line printer

1-20.3.6.2 System Conponents Required.- CPS, CPS operators consol e, and
mai nt enance consol e.

1-20.3.6.3 Gt her Denpnstrable Units Required.- pul, pu2, and DU3.

1-20.3.6.4 Function 1 -~ Mai nt enance Hardcopy Reports

1-20.3.6.4.1 External |nputs

Har dcopy display request conmand (> HD).
Internal inmage of nmaintenance SMD.

1-20.3.6.4.2 Functional Processing.- In response to a hardcopy display
request command, this function shall convert the internal image within the
CcPs of the maintenance SMD to printer characters, and output it to the
System printer

1-20.3.6.4.3 External Qutputs

Har dcopy of naintenance SMD.
Error nessages.

1-20.3.6.4.4 Error Processing.- If the systemprinter is not available
the following message shall be output to the maintenance consol e:

PRI NTER NOT READY

If the systemprinter is unable to complete output in the expected time
interval, the follow ng message shall be output to the mintenance consol e:

QUTPUT | NCOVPLETE

Either of these conditions shall end the output attenpt
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wher e:

message is the ASCII message including a prefixed nmessage |ID.

sensor is the address of the sensor being sinulated

start is the start time in hours, mnutes, and seconds

stop is the stop tine in hours, minutes, and seconds

rate is the repetition rate in seconds (zero indicates once which is
defaul t).

cycle is the unique event nunmber of the first message (0 through at

| east 65535).

1~20.3.6.5.2 Functi onal Processing.~ This function shall generate a header
record on the output file. The header type shall be sinulation, the
scenario start tinme, the scenario stop time, and name shall be converted
from the scenario specification and placed in the assigned places on the
file. If necessary, the header record shall be filled with zeros to equa
the length of the recording tape header record. Al unused fields shall be
filled with zeros.

For each nessage specification, a message record shall be generated at the
nmessage start tine specified, and thereafter at the repetition rate
specified, wuntil the nmessage stop tinme is exceeded. |f the scenario stop
time is less than the scenario start tinme, the scenario includes ndnight.
In this case, at a sinulated time of mdnight (2400 hours), the tine shal
be decrenented by 24 hours. Also, the scenario shall not be stopped unti
after mdnight occurs. |If a nmessage stop time iS | ess than a nessage start
time, the nessage generation period includes mdnight. |In this case, the
nessage time shall be decrenmented by 24 hours at midnight. [If no
repetition rated is specified, the nessage shall be output once. If a
cycle nunber is specified, the specified nunber shall be used for the first
message and increr nted for each succeeding instance of that message.

Each nmessage record shall contain a record ID denoting Service A or

external message, the nmessage immge, the tinme of the nessage and the unique
event number (which shall be zero if none is specified). Al nessages
shall be placed on the output file in time order. The last nessage record
shall contain a time equal to the scenario stop tine.

1-20.3.6.5.3 External oOutputs.~ The external output consists of two files
One fileis a sinulation file (optionally a disk or tape file) containing a
header record and nessage records. Each header record contains the
fol | owi ng:
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Header type (sinulation)
Scenario start tine
Scenario stop tine
Scenari o nane

Each message record contains the fol | ow ng

Record ID (Service A or input nessage)
Time of message

Message image

Uni que event number

The last nessage record contains the stop time of the scenario

The second file output contains a list of the scenario specification, with
any errors found. Each error shall be associated with the individua

header or message specification to which it pertains by being placed
imediately after the individual specification to which it refers. A count
of the number of errors shall be output at the end of the file in the form
"nn ERRORS" when nn are nuneral s or "NO ERRORS"

1-20.3.6.5.4 Error Processing.~ The followi ng error cheeks shall be
pertormed on the header specification, and the specified error nessage
shal| be output to the error file:

More than 12 characters in the name: NAVE TOO LARGE

Start tinme with hours greater than 23, mnutes or seconds greater
than 59, or non-nuneric characters, or nunber of characters unequa
to 6:INVALID START TI ME

Stop tinme with same discrepancies as start time:INVALID STOP TI ME

Any error detected in the header shall cause output of the scenario file to
cease, but the input file shall be processed for further errors

The followi ng error checks shall be performed on each nessage specification
and the specified error nmessage shall be output to the error file

Sensor address too large to fit in output nmessage: SENSOR ADDRESS
TOO LARGE. (Inhibits this nmessage from being placed on sinulation
file.)

Start tine has the same checks and error message as in the header
In addition, if the message start time does not |ie between the
header start and stop times (taking mdnight into account). The
following error nmessage shall be generated: START TIME QUTSI DE
SCENARIO LIMTS.  (Either discrepancy inhibits the message from
being placed in the simulation file.)
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Header type (sinulation)
Scenario start tine
Scenario stop tine
Scenari o nane

Each message record contains the fol | ow ng

Record ID (Service A or input nessage)
Time of message

Message image

Uni que event number

The last nessage record contains the stop time of the scenario

The second file output contains a list of the scenario specification, with
any errors found. Each error shall be associated with the individua

header or message specification to which it pertains by being placed
imediately after the individual specification to which it refers. A count
of the number of errors shall be output at the end of the file in the form
"nn ERRORS" when nn are nuneral s or "NO ERRORS"

1-20.3.6.5.4 Error Processing.~ The followi ng error cheeks shall be
pertormed on the header specification, and the specified error nessage
shal| be output to the error file:

More than 12 characters in the name: NAVE TOO LARGE

Start tinme with hours greater than 23, mnutes or seconds greater
than 59, or non-nuneric characters, or nunber of characters unequa
to 6:INVALID START TI ME

Stop tinme with same discrepancies as start time:INVALID STOP TI ME

Any error detected in the header shall cause output of the scenario file to
cease, but the input file shall be processed for further errors

The followi ng error checks shall be performed on each nessage specification
and the specified error nmessage shall be output to the error file

Sensor address too large to fit in output nmessage: SENSOR ADDRESS
TOO LARGE. (Inhibits this nmessage from being placed on sinulation
file.)

Start tine has the same checks and error message as in the header
In addition, if the message start time does not |ie between the
header start and stop times (taking mdnight into account). The
following error nmessage shall be generated: START TIME QUTSI DE
SCENARIO LIMTS.  (Either discrepancy inhibits the message from
being placed in the simulation file.)
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1-20.3.6.6.3 External Outputs

Data Base Snapshot Record

1-20.3.6.6.4 Error Processing.- If switching of tapes occur in the mddle
of a record, the entire data base snapshot shall be used as the inital data
base snapshot for that tape. Switching of recording units. and processing
of unavailable units shall be handled precisely as specified in data
recording (see Section 1-20.3.6.6). |If part of the data base cannot be
accessed, the inaccessible data shall be identified unambiguously wthin
the record.

1-20.3.6.6.5 Qual ity Assurance Provisions.~ The acceptance testing shall
denonstrate that a record systemstate command i s accepted and causes all
appropriate data to be placed on the recording file. It shall be
demonstrated that inaccessible parts of the data base shall be identified
within the system state record. These tests shall be verified by printing
of the system state records by systemutilities. Switching of recording
units and processing of unavailable units shall be denonstrated as
specified in data recording (see Section 1-20.3.6.7).

1-20.3.6.7 Function 4 - Data Recording

1-20.3.6.7.1 External Inmputs.~ This function shall accept recording
specifications and recording execution requests. The recording
specifications shall consist of the follow ng:

Location and name of data to be recorded.

Amount of data to be recorded.

Conponent triggering recording (if any).

Whet her recording is triggered at conponent initiation or
termnation (if triggered by conponent).

Unique recording identifier for recording which is not triggered by
conponent .

Recording active/inactive designator.

Recordi ng nessage cl ass (see Section 1-20.3.8.5).

The recording execution request shall consist of the follow ng:
Nane of conponent triggering recording.
Unique recording identifier or indicator of conponent initiation or
termnation.

This function shall al so accept switch recording unit command:> SR, [SAME]
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1-20.3.6.7.2 Functional Processing.~ A user with level 2 access shall be
able to create, delete, and nodify recording specifications using a data
edit conmand. A user with level 1 access shall be able to display
recording specifications, and to nmodify the specification so as to make it
active or inactive. The user creating or nodifying a recording
specification shall be able to specify that the recording take place on
initiation of a specific program conponent or on termnation of a specific
programconponent, where an activity/ process scheduled/dispatched by the
operating system nmay be nade up of nore than one program conponent. The
user creating or nodifying a recording specification shall also be able to
give it a unique identifier, that shall cause the recording to take place
on invocation of that identifier by the recording execution request

Recording or all nessages required for event reconstruction shall be
effected by creating the necessary recording specifications wth unique
identifiers and associated recording execution requests

On receiving a recording execution request with a unique recording
identifier, this function shall generate and output a recording record
containing the unique record ID, unless data recording has been elininated
as part of the reduced capability procedures. If the recording execution
request is due to conponent initiation or component termnation, all active
recording specifications for intiation or termnation, all active recording
specifications for intiation oOr termnation of that conponent shall be
processed. That is, the conponent initiation or conponent termination ID
the tinme, record count, conmponent name, name of data recorded and the data
shal | be placed on the record. [If the recording execution request is
identified by the unique recording identifier in the specification as being
for recording a nmessage, the recording specification shall be processed
That is, the recording ID (specifying the message class), the tine, the
record count, the unique event nunber (assigned to the message by the
systen), the logical address (of the device to which the nessage is sent or
fromwhich it is received), and the nessage inmage shall be recorded. If
the recording execution request is identified by the unique recording
identifier in the specification as being for recording a system event, the
recording specification shall be processed. That is, the message recording
ID (specifying a system event), the time, the record count, a unique system
event nunmber and the system event nessage received with the recording
execution request shall be recorded. The system event nunber shall be a
number fromO to at |east 65535, assigned sequentially by the recording
function

Wien the data disk is filled with recording data, recording shall be
switched to the system disk while the data disk is flushed to the tape
unit. Wen the tape is filled, an end of the file shall be witten on the
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filled tape and it shall be rewound and an alert indicator (T) shall be

di spl ayed at the CcPS operators console. A header record with header type
of recording and the time shall be recorded as the first record on the
tape. The system state (as specified in Munually Initiated Recording of
System State 1-20.3.6.6) shall be recorded as the second record on the
tape. The system state shall also be recorded at regular intervals
(adaptation data) after the system state is recorded at the start of a new
t ape.

If data recording is elimnated due to reduced capability procedures, a
system event shall be logged, and all recording records shall be output
Any further (as well as previous) capability reductions shall also be

| ogged as system events.

On receipt of a switch recording tapes command (>>SA), this function shal
output all outstanding records to the present tape, with an end of file
marker, and switch to the alternate recording tape wnit(future
capability). If the sane option is used (SA, SAME), the function shall not
switch to the alternate tape, but shall spool data until a new tape has
been nounted on the present unit and shall record the spooled data as
descri bed above.

1-20.3.6.7 External Qutputs

Alert to cps operators console that a tape has been filled and
shoul d be replaced: TAPE FULL.

System state records on the recording tape as described in
Section1-20.3.6.5.

System event records containing

record I D

data/tine

record count

uni que system event number
system event

Header records containing

- header type (recording)
- header date/time

Message records containing

- record ID
- date/time
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|f there is no nmore room available on the system disk, the last record
shall be a system event record with the message

LOST DATA DUE TO STORAGE OVERFLOW

an audi bl e alarmshall be sounded at the CPS operators console and the
followng alert shall be output

RECORDI NG DATA LOSS DUE TO UNAVAI LABLE TAPE

If the tape unit beconmes unavailable while being used, recording shall be
switched to the data and system disk and an audible alarm and alert shal
be output to the CPs operator console:

TAPE UNIT NOT AVAI LABLE

1-20.3.6.7.5 Qual ity Assurance Provisions.- The acceptance testing shall
denonstrate that messages are recorded from each address associated with
each class of message. (Reconstruction from these messages shall be
denonstrated in DU 10). Recording of conponent initiation and conponent
termnation recording and of system event recording shall be denonstrated
Recording of system state records at the start of tapes and at tine
intervals shall be denonstrated. [Inhibiting of a recording request and
canceling of the inhibition shall be denonstrated

Automatic and manual switching (with and without the same option) of a
tape, shall be demonstrated together with the correct generation of alert
nmessages.

Elimnation of data recording for reduced capability operations and the
| ogging of the system event on the recording tape and |ogging of subsequent
system events shall be denonstrated

Loggi ng of unavailable data and |ost data systemevents shall be
demonstrated. All error alerts and alarms shall be demonstrated. Spooling
and despooling of data via system backing storage shall be denonstrat ed.

1-20.3.7 Denonstrable Unit 5 - Critical Display Functions

1-20.3.7.1 Functional Capabilities Description.- This DU provides the
capability of displaying all critical display data. Al alerts and manua
overrides at the critical display are provided. Assignment of runways to
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specific positions in the cab and the TRACON is provided. Display of data
on all display surfaces is denonstrated. The specific functions to be
denmonstrated are listed bel ow

Display Tine

Display Baronetric Pressure

Display Center Field Wnd

Di spl ay ATIS Character

Assign Runways '
Configuration Control

Di splay Assigned Runway Data

Surface Wnd Display

Surface CObservations (SA)

Request Runway Visual Range Alarm

The time, baronetric pressure, center field wind, ATIS character, and
surface observations shall be available at all times on all displays
containing critical data. All assigned runway data shall be available on
the backup critical display data page as well as on the critical and TRACON
di splays to which it has been assigned by the assign runways or
configuration control commands. Boundary winds shall continuously be

di spl ayed on the TRACON and backup critical data page displays and shall be
available in a dedicated space on the critical display by operator request
and when an alert condition occurs. When Status data and surface
observation data change, the changed data shall be highlighted at each
critical, TRACON, and backup critical display page until acknow edged at
the individual display.

The format of the critical display is shown in Figure 1-20-3. The format
of the backup critical display page is shown in Figure 1-20-4. The data
fields fromthe first four lines of the TRACON display shall be identica
to the first four lines of the backup critical display page, with any
addi tional space displayable on the line added to the alarm fields

1-20.3.7.2 Syst em Conponent s Required.- CPS, SMDs, critical display,
TRACON di spl ay, and supplenentary display

1-20.3.7.3 O her Denpnstrable Units Required.- pui, pu2, and DU3.

1-20.3.7.4 Function 1.~ Display Tinme.

1-20.3.7.4.1 External |nputs

Coded Time Source (if hardware i s avail able)
Control Time Override from sMD
Control Tinme Re-enable fromSMD
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Line Di splay
| tttttthbbbbwww/ww/ww a
2 rr rdmmmmmmmmmmmvvvvIvvvvMvvvvRsx
3 I rrdmonmmmmmmommvvvvTvvvvMvvvvRsx
4 rr rdmmmmmmmmmnnvvvvTyvvvMvvvvRsx
5 .
6 .
7 .
8 .
9 .
10 .
11 .
12 rrrdmmmmmmmmmmmvvvvTvvvvMvvvvRsx
13 cefffgpccefffggecfffgg
14 ccfffggecfffggecfffgg
15 SA SA
i6 SA SA

Figure 1-2 0-4 Backup Critical

Di splay Page Format
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1-20.3.7.4.2 Functional Processing.- This function shall convert the tine
of day to hours, minutes, and seconds modulo 24 hours in displayable
characters. If the Coded Tinme Source (CTS) i s available and enabl ed, the
tine of day fromthe CTS shall be the source of the time of day. If the
CTS is not available or is Overridden, an internal time of day driven from
a cps realtine clock (RTC) shall be the source of the tine of day.

If a control tinme override is received froman SMD, the source for the tine
of day shall be switched to the CPS RTC. |If there is a tinme in the
override received froman SMp, the internal time of day shall be set from
that time. [If a control tinme re-enable is received, the source for the
tinme of day shall be switched to the CTS.

1-20.3.7.4.3 External Qutputs

Tine of day in hours (00 to 23), mnutes (00 to 59), and seconds
(00 to 59)

1-20.3.7.4.4 Error Processing.- If there is a time in the time override
froman sMp, it shall be checked for validity. The hours nust be between 0
and 23 and the m nutes and seconds nust each be between 0 and 59. |f these
fields are not valid, the override shall be ignored and an error nessage
"INVALI D TI ME hhmmss" where hh is hours, nmis mnutes, and ss i S seconds,
shal | be displayed on the inputting console

1-20.3.7.4.5 Qual ity Assurance Provisions.- The acceptance testing shall
demonstrate that the Coded Time Source is the source of the time of day
unless overridden. |If a CTS is available, it shall be used as the source
If acTsis not available, a time value shall be inserted in the data
element in which the time fromthe CTS is normally stored, and display of
this time on the display shall be observed. The time shall be overridden
to 235730, and display and updating of this tine shall be observed.
Turnover of the clock at mdnight shall be observed. The normal (CTS)
source of the time shall re-enable and display of the CTS time or the
inserted value shall be observed. Rejection of invalid tines (240000, 01,
010160, 006000) and acceptance of valid tines (235939, 000000, 95930) shal |
be denonstrated. At least one rejection and one acceptance shall be
denonstrated while the normal and the internal time of day is being used as
the source. Display of data on the critical display and on the TRACON
display as well as availability of the data on the backup critical display
page at both the supplenentary display and the sMDs, shall be verified.
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1-20.3.7.5 Function 2 - Display Baronetric Pressure

1-20.3.7.5.1 External Inputs

Barometric Pressure (if hardware is available)

Control Baronetryc Pressure override from SMD
Control Baronetric Pressure re-enable fromSMD

1-20.3.7.5.2 Functi onal Processing.— This function shall convert the
baronetric pressure to hundredths of inches of mercury corrected to nean

sea level in displayable characters. |If the baronetric pressure instrunent
s enabled, the baronetric pressure from the baronetric pressure instrunent
shall be the source of the display. |If the barometric pressure is

overridden, manually entered barometric pressure shall be displayed

If a control barometric pressure override is received froman SMD, the
source for the baronetric pressure shall be switched to the manually
entered baronetric pressure.

A valid barometric pressure nust be in the control altinmeter setting
override, then the baronetric pressure shall be used for the altineter
setting

If a control baronetric pressure re-enable i s received froman SMD, the
source for the barometric pressure shall be switched to the baronetric
pressure sensor

1-20.3.7.5.3 External Outputs.— Baronetric pressure in hundredths of
I nches of nercury (4 digits).

1-20.3.7.5.4 Error Processing.- |f the baronetric pressure in the contro
override froman SMD Is not four numeric characters, the nessage shall be
rejected, and 'INVALID ALTI METER nnnn' where nnnn i s the invalid parameter,
shal | be displayed at the entering SMD.

1-20.3.7.5.5 Qual i ty Assurance Provisions.— The acceptance testing shal
verify that the barometric pressure device is the source of the display

unl ess overridden. The baronetric pressure shall be overridden and display
of this new setting shall be denonstrated. Rejection of baronetric
pressure fields with alphabetic characters in each position and with too
few and too many characters shall be denonstrated. At |east one acceptance
and one rejection shall be denonstrated while the normal and the override
source of the baronetric pressure is being used as the source. Display of
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data on the critical display and on the TRACON display as well as on the
backup critical display page at both the supplenentary display and the
SMDs, shal| be denonstrated.

1-20.3.7.6 Function 3 - Display Centerfield Wnd

1-20.3.7.6.1 External |nputs

Measured wind - consisting of centerfield wind speed, direction and
gust speed from measuring device.

Control centerfield wind override from SMD

Control centerfield wi nd re-enable from SMD

1-20.3.7.6.2 Functional Processing.- This function shall convert the
measured wind (w nd speed, direction, and gust speed) to displayable
characters in knots and degrees. If the w nd neasuring device is enabled,
it shall be used as the source of the neasured wind. [|f the wind measuring
device is overridden, an alternate wind speed, direction, and (optionally)
gust speed entered with the override shall be used as the source of the
display if the gust speed is not included in the source of the w nd
(whether it is the wind measuring device or the override) blanks shall be
displayed in the gust display area.

If an alternate w nd speed, direction, and gust speed override is received
froman sMD, the source of the wind data shall be switched to the manual ly
entered wind data.

If valid centerfield wind data is included in the control centerfield wnd
override, the centerfield wind data shall be used for display.

[f a control centerfield wind re—enable i S received froman SMD, the source
for the centerfield wind data shall be switched to the wind neasuring
devi ce.

1-20.3.7.6.3 External Qutputs

Wnd data in knots and degrees (5 or 7 digits)

1-20.3.7.6.4 Error Processing.- |f the wind data in the control
centerfield wnd override froman SMD is not five or seven nuneric
characters, the message shall be rejected, and 'I NVALID WND nnnnnn” where
nnnnnn | S the invalid parameter, shall be displayed at the entering SMD.
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[f a control centerfield wind re—enable i S received froman SMD, the source
for the centerfield wind data shall be switched to the wind neasuring
devi ce.

1-20.3.7.6.3 External Qutputs

Wnd data in knots and degrees (5 or 7 digits)

1-20.3.7.6.4 Error Processing.- |f the wind data in the control
centerfield wnd override froman SMD is not five or seven nuneric
characters, the message shall be rejected, and 'I NVALID WND nnnnnn” where
nnnnnn | S the invalid parameter, shall be displayed at the entering SMD.
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1-20.3.7.8 Function 5 - Assi gn Runways

1-20.3.7.8.1 External |nputs

Assign Runway conmand froman SMD (> AR,r,p,1 where r is the runway
name, p is the position designator and 1 is the |ine designator)
Renove Runway from assi gnment command froman SMD (> AR,p,1 where

p is the position designator and 1 is the line designator)

1-20.3.7.8.2 Functi onal Processing.— In response to a valid assign runway
command (» AR) this function shall cause the runway name and the assigned
runway data and alarms to be displayed on the designated TRACON or critica
di splay position at the designated line, by the Display Assigned Runway
Data function described below. Any data and alarnms previously displayed on
that line and any alarm data for that runway displayed on the alarm
overflow line shall be erased. The runway nane shall be displayed on the
light control button corresponding to the selected line of the critica

di spl ay.

The position designator specifies a TRACON display or a critical display
and its associated light controls and supplementary display (if any). The
position designators shall be nanes inserted as part of the adaptation
dat a.

If the runway being assigned causes a runway to be removed from al
assignments in the CAB or the TRACON, that runway shall be removed fromthe
CAB or the TRACON backup critical display page.

In response to a valid remove runway from assignnent command, this function
shal | cause the runway nane and all data and alarms, including alarns

di splayed on the alarm overflow line, to be erased from the designated |ine
of the designated critical or TRACON display and fromthe [ight contro
button corresponding to the designated line of the critical display. If
this runway is not assigned to any other critical or TRACN display, it
shal | be removed fromthe critical or TRACON backup suppl ementary display

page,

1-20.3.7.8.3 External oOutputs

Erasing of runway names, data, and alarnms to the display.
Runway assignments to the Display Assigned Runway Data Function

1-20.3.7.8.4 Error Processing.- If the line selected is not 1,2, or 3 or
If the runway specified is not an existing runway at this airport, or if
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1-20.3.7.9.1 External |nputs

Configuration Control Conmmand
(> CR,x where x is the label of the desired configuration)

1-20.3.7.9.2 Functional Processing.- In response to a valid configuration
control command, this function shall delete the runway nanmes and assigned
runway data and alarns, including any alarm overflows, from each critica
display and light control or fromeach TRACON display and fromeach CAB or
TRACON backup critical display page. Each runway assignment specified for
the new configuration shall be processed as described in the assign runways
function (above)

1-20.3.7.9.3 Ext ernal Outputs.- Same as assign runways functions

1-20.3.7.9.4 Error Processing.- The error processing of the individua
assignments will be identical to that described for the Assign Runways
function. If a non-existent configuration is specified in a Configuration
Control Command, the command shall be rejected and

"I NVALI D CONF CONT nnn’ where nnn i S the invalid paraneter, shall be
di splayed at the entering SMD.

1-20.3.7.9.5 Qual ity Assurance Provisions.~ The sane quality assurance
provisions that are demonstrated for the Assign Runway Command of the
assign runways function shall be demnstrated for the configuration contro
command.

In addition, erasing of critical and TRACON runway data areas and runway
names on the light control shall be demonstrated for assignments which were
made by Assign Runway command and by Configuration Control conmand
Rejection of non-existent configurations and output of the correct error
message shall be denonstrated

1-20.3.7.10 Function 7 - Display Assigned Runway Data

1-20.3.7.10.1 External | nputs

Runway Assignnents from the Assign Runways and Configuration Control
functions including runway name, TRACON/CAB position, display line
and light control
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Vortex Advisory System (VAS) separation distances.
Runway Visual Ranges (RVRs) and suppl ementary data characters.

If the RVR is a 500 series system the data is received as a 32-bit seria
message. The display provides the controller with four numeric readings
and an additional character that denotes increasing (l), decreasing (D), or
no change in RVR reading (0). The next to |ast displayed character may be
a zero representing the units digit of the RVR, or the RVR system status:

changi ng basel i ne

performng background check
full time shelf check

failure detected by self check

oo
nowoNon

If the RVR i S a 400 series system the self check and base |ine changing
features are not designed into the system The data is received as a
12-bitserial message. The display provides the controller with two
numeric readings and an additional character that denotes the follow ng:

+ = Visibility greater than 60

+T = Inplied visibility greater than 60 in the test node
T = Test Mde

-T = Display of 10-T (inplied)

L = Light setting data m ssing

ILS status for
Gide slope
Localizer

[ nner Marker

M ddl e Marker
CQuter Marker

Far Field Mnitor

Backup ILS - sane as ILS (above).

Approach Light System (ALS) status and lighting intensity.
Approach Light System (MALS) status and lighting intensity.
Sequence Fl asher Lights (SFL) status.

1-20.3.7.10.2 Functional Processing.- This function shall display at the
specified (by assignment via the assign runway or configuration contro
function) line of the TRACON or CAB display and at the |ight control button
and on the backup critical display the runway name. |f the name is |ess
than three characters, it shall be left justified
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This function shall display the runway edge lighting intensity (3, 4, or 5)
preceded by an S. If no current intensity is available, an S followed by a
bl ank shall be displayed. This character shall be highlighted when changed
until acknow edged at es h individual position

If an alert is received ndicating that equi pment associated with a runway
is down, the follow ng #-.arms shall be displayed for that runway:

ILS: GS - dide Slope
LOC - localizer
IM - |Inner Marker
MM - M ddl e Marker
OM - Quter Marker
FF - Far Field Mnitor

Backup ILS: BGS - Gide Sl ope
in Cat. IIl BLOC -~ Backup Localizer
oper ation) BIM - Backup Inner Marker

BMM - Backup Mddle Marker

BOM - Backup CQuter Marker

BFF - Backup Far Field Monitor
ALS: ALS
MALS: MAL

The alarmshall be highlighted at the Tp, CD, and backup critical display
data page, and an audible alarmshall be sounded at each TRACON and CAB
display assigned this runway until the alert is acknow edge at the

i ndi vi dual TRACON or tower cab display. The alarm shall then be displayed
normal |y as long as the alert condition continues. |If there is

insufficient roomfor an alarmin the display area for a specific runway on
the critical display, a continuation indicator shall be displayed in the
first enpty space in the runway alarm area and an identical continuation

i ndi cator shall be displayed in che alarmoverflow area, on the line

I medi ately below the last runway data line. If there is no blank space in
the runway alarm area for a continuation character, the rightnost alarm
indicator in the alarmarea shall be deleted fromtt: runway alarmarea and
placed in the overflow area inmrediately followng the appropriate
continuation indicator. [If deleting the rightnost alarm indicator provides
enough di splay area for the new alarmindicator and the continu::ion
indicator to be displayed in the runway alarmarea, this shall :- done. If
the new alarmindicator is not added to the runway alarmarea, :: shall be
added to the alarm overflow area imediately after any alarm indicators for
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this runway, or after the continuation indicator if there are no alarm
indicators. The alarm continuation for the first runway (fromthe top of
the display) displays shall be a rectangle (8) displayed to the left of the
alarm continuation for the other runways. The alarm continuation for the
second runway (fromthe top of the display) shall be a small right triangle
(4) displayed to the left of the alarmcontinuation for the third runway
whi ch shall be isoceles triangle (A).A | the alarms shall be left
justified.

Wien the alarmcondition ends, the alarmshall be deleted fromthe TRACON,
critical and backup critical displays whether it has been acknow edged or
not and the audible alarnms shall be shut off. The remaining alarns in the
affected runway alarm area and alarm overflow area shall be left justified
within the areas. If an alarmis deleted froma runway alarm area which
has a continuation in the overflow area, the leftnost alarmin the alarm
overflow area shall be placed in the runway alarm area, left justified to
the right of any alarmin the area, if there is room If this is the only
alarm for this runway in the alarm overflow area, the continuation
indicators shall be deleted and any overflow alarms from ot her runways
shall be left justified

1-20.3.7.10.3 External Qutputs

Runway names to TRACON, critical and backup critical display pages
and to light controls

VAS separation di stances.

RVR val ues and suppl enentary data character suffix.

ALS/MALS | ighting intensity prefixed by "S".

Alarms for ILS, backup ILS, SFL, and ALS/MALS as specified under
functional processing

1-20.3.7.10.4 Error Processing.-~ |If a runway name which |acks associ ated
data elements 1s assigned, blanks shall be displayed in the appropriate
fields. If the data element for any alarmis not defined, that alarmis
not-displayed. |f the total number of characters in the alarm overflow
field of the critical display, or in any runway alarmfield of the TRACON
or backup critical display exceed the size of the display area, they wll
not be displayed. To indicate this condition on the critical display, the
runway name of all affected runways shall be highlighted. To indicate this
condition on the TRACON and backup critical display, the runway nane of the
affected runways shall be highlighted
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1-20.3.7.10.5 Qual i ty Assurance Provisions.- Unless specified otherw se

all display demonstrations shall be perfornmed on TRACON, critical, and
backup critical display data page displays

Corrected display of runway nanes, data, and alarns for runways assigned
via both the assign runway and configuration control command, shall be
denonstrated on the sane page of the TRACON display and on the critica
display. Display of all assigned runways on the backup critical display
data shall be denonstrated. Display of names with two and three characters
shal | be demonstrated.

Di splay of expected VAS val ues shall be denonstrated, w th highlighting on
change and renoval of highlighting on acknow edgment at individua
positions.

Di splay of expected RVR values and all statuses fromboth 400 series and
500 series RVRs shall Dbe denonstrated, wth highlighting on change of each
character and renoval of highlighting on acknow edgnent at the individua
position. Correct display of all possible values of each character
position (including |eading blanks) and highlighting due to a change in
each individual character shall be denonstrated

Display of all expected runway edge light intensities (3 through 5) shal
be dermonstrated, with highlighting on change of each character and renova
of highlighting on acknow edgnent at the individual position

Correct display of each alarm shall be denonstrated, with highlighting when
first displayed and renmoval of highlighting after acknow edgnent at the

i ndividual position. Sounding and stopping of the audible alarm shall also
be denonstrated. Display of continuation symbology for all lines on the
critical display shall be denmonstrated. Myving of a smaller alarm synbol
to the line containing the runway name when there is not roomon that line
for a continuation synmbol as well as displaying a same size or |arger

synbol on the overflow line inmmediately after the noved synbol shall be
denonstrated. Placing of continuation on the overflow line in the correct
sequence, for all time sequences of the overflows shall be denonstrated

H ghlighting of the runway names of all three lines due to overflow of
alarnms fromthe continuation area shall be demonstrated. Correct closing
up of blanks after renoval of alarns (both acknow edged and unacknow edged)
and stopping the audible alarm after the renoval of the last alarm shall be
denonstrated. Deletion of continuation symbology, after the deletion of
the alarm overflow and removal of highlighting of the runway names after
the end of the continuation line overflow shall be denonstrated
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1-20.3.7.11.4 Error Processing.— |f a character is encountered in the wnd
direction or speed field is not displayable, a blank shall be displayed

If nore than two characters are found in a LLWSAS boundary designator, the
first two characters shall be displayed

1-20.3.7.11.5 Qual ity Assurance Provisions.- Correct displays of one, two,
and three character LLWSAS boundary designators shall be denonstrat ed.
Correct display of wind direction and speed including every displayable
digit in every position shall be denonstrated. Display of blanks for
nondi spl ayabl e character in every position of the LLWSAS boundary
designator and wind direction and speed shall be denmonstrated. These
denonstrations shall be verified for the critical and backup critica

di splay page. Correct processing of characters which are displayable on
the backup critical display page, but are not displayable on the critica
di splay shall be denonstrated

1-20.3.7.12 Function 9 - Surface Observations

1-20.3.7.12.1 External Inputs

Data el enents containing parsed surface observation (SA) nmessage
contents for this location from Service A processing function
Display data element edited by an SMD with | evel one access.

1-20.3.7.12.2 Functi onal Processing.~ This function shall erase both Iines
of the critical display and backup critical display allocated to the SA
message for this site when a new SA, RS, USP nessage arrives for the |oca
facility.

The following fields shall be displayed in order, with trailing and |eading
bl anks del eted

Oigin

Message type

Ti me

Sky condition (if present)

Visibility (if present)

V\eat her and obstruction to visibility (if present)
Tenperature (if present)

Dew Point (if present)

Remarks (if present)
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There shall be one blank between each pair of fields. |If nore than one
line is needed for display of the nmessage, the first line of the nessage
shal | be broken at the blank nearest the end of the first line whether it's
inside a field or separates two fields. The nmessage shall be highlighted
until acknow edged at the individual position

An sMD user shall have the capability to enter text in either one or both
of the lines of the critical display by editing the display data el enent,
i f he has |evel one access

1-20.3.7.12.3 External Qutputs

Surface observation data or SMD user entered override of nessage
area to display (highlighted if changed until acknow edged)

1-20.3.7.12.4 Error_Processing.- If the display elenment contains too many
characters to fit on the critical or the backup critical display page, the
entire displayed elenment shall be output to the Service A editing console
(see Section 1-20.3.10.19) with the follow ng indication "CRI TI CAL DI SPLAY
WEATHER TOO LONG and the characters that occupy undisplayable positions
shall be highlighted. Until the nessage is edited, the same indicator
"CRITICAL DI SPLAY WEATHER TQO LONG' shall be displayed on the critica

di splay and backup critical display pages. [If an undisplayable character
I's encountered on the display element, the entire display elenent shall be
output to the Service A edit console with the following i ndicator

" UNDI SPLAYABLE CHARACTER' and the undisplayable character position shall be
highlighted. Until the nessage is edited, the indicator "UND SPLAYABLE
CHARACTER' shall be displayed on the critical display and backup critica

di splay pages.

1-20.3.7.12.5 Qual ity Assurance Provisions.- The acceptance testing shal
denonstrate that both lines of the display area erased, when the new
nmessage requires only a single line and shall denonstrate display of a tw
line message. Display of every field and of the mninmum and maxinmum

| engths (where appropriate) of variable length fields shall be
denonstrated.  Continuation of a message on the second line at a blank
termnating a field and also at a blank enbedded in a field shall be
demonstrated. Hghlighting of the new nmessage on the critical and backup
critical display pages until acknow edged shall be denonstrated

Entering of a message into the display element by editing, and highlighting
of the new message on the critical and backup critical display page unti
acknow edged shall be denonstrated
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" UNDI SPLAYABLE CHARACTER' and the undisplayable character position shall be
highlighted. Until the nessage is edited, the indicator "UND SPLAYABLE
CHARACTER' shall be displayed on the critical display and backup critica

di splay pages.

1-20.3.7.12.5 Qual ity Assurance Provisions.- The acceptance testing shal
denonstrate that both lines of the display area erased, when the new
nmessage requires only a single line and shall denonstrate display of a tw
line message. Display of every field and of the mninmum and maxinmum

| engths (where appropriate) of variable length fields shall be
denonstrated.  Continuation of a message on the second line at a blank
termnating a field and also at a blank enbedded in a field shall be
demonstrated. Hghlighting of the new nmessage on the critical and backup
critical display pages until acknow edged shall be denonstrated

Entering of a message into the display element by editing, and highlighting
of the new message on the critical and backup critical display page unti
acknow edged shall be denonstrated
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These lists fully describe the necessary input message conversion. The
first describes the general format of all input messages and the particul ar
format to be used in decoding each message type. The second provides
speci al user defined | ook up tables for specialized input conversion. The
third indicates the attributes and destinations of all nessages on a device
by device basis.

1-20.3.8.3.1 Procedure 1 - Message Format Definition.- This procedure
describes the definition of input message formats

1-20.3.8.3.1.1 External Inputs.- The user shall enter data into, or nodify
the format definition list via the Mdify List (M) command. The format
definitions shall be stored in SYS:LIST_OF | NPUT FORMATS. The first [ine
intheir list shall define the general format of-all input messages. Their
format shall be defined in terms of fields. Keywords are positional and
may occur nore than once. Three mandatory field type keywords shall be
defined, these are DEV, MSGID, and COUNT; two optional field type keywords
are also defined, these are NULL and STRIP. The val ue of DEV indicates the
nunber of characters in the Device Address. MSGID indicates the nunber of
characters in the Message Format ldentifier field. COUNT indicates the
number of characters in the text length count field. NULL indicates the
length of a fixed length undefined field which is to be passed through the
i nput decodi ng process undecoded and STRIP indicates the length of an
undefined field which is to be stripped off (e.g., protocal data).

An exanple mght be

LINE 1, STRIP = 6, DEV = 2, MSGID = 2, COUNT = 2, NULL = 1,
STRIP = 6

where "LINE 1° is a dummy format identifier. This specification says that
all input nmessages shall consist of

6 characters to be STRIPped

2 device address characters

2 message format identifier characters

2 text length COUNT characters

COUNT characters, i.e., nunber of nessage text characters
1 NULL character

6 characters to be STRIPped

Subsequent lines of the list shall define individual messages. The format
shal | be:
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msg i dentifier, (conversion type, field length, [LOOKUP = table])
[(conversion type, field length, [LOOKUP = table]
... [conversion type, field length
[LOOKUP = table])

),

where 'msg identifier' shall be the unique name identifying the format, the

length of this paraneter shall equal the value of MSGID as defined on
LINE 1.

The second (through nth) fields shall define the conversion to be carried
out and the number of characters in the input field. Valid conversion
types shall be

NULL, field is to be skipped

ASCI I, transparent (no conversion)

BCD, converted to ASCl

EBCDI C, converted to ASCl

Unsi gned Integer, converted to ASCI| representation of decima
Two's conpl enent, converted to ASCI| representation of decinma

Tabl e Look up, input converted according to user supplied
LOOKUP table

NP e
i

The optional parameter LOOKUP shall be valid only for type 6, its value

shall be the last qualifier name of the user created Look Up Table List
(see Section 1-20.3.8.3.2).

1-20.3.8.3.1.2 Functional Processing.- Error checking defined bel ow.

1-20.3.8.3.1.3 External Outputs.—- The updated message format |ist shall be
witten out to permanent storage

1-20.3.8.3.1.4 Error Processing.~ The following error checks shall be
nmade:  Wien a new format Is defined with a LOOKUP paraneter, that table

name shall be checked against the [ist of user defined |ook up tables. If
no match is found, the nessage

LOOK UP TABLE table name IS NOT DEFINED, |NPUT SUPPRESSED

shal| be displayed and the command abort ed.

Wien a format is deleted, its 'msg identifier' shall be checked against the
Device Message Attribute Definition list to see if the format is stil
required. If it is, the message:
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required. If it is, the message:
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1-20.3.8.3.3 Procedure 3 - Device Message Attribute Definition.- This
procedure describes the definition of device specific message attributes
and destinations.

1-20.3.8.3.3.1 External Inputs.- The user shall enter data into, or nodify
the Device Message Attribute list via the Mdify List (M) command. This
list shall be called SYS:DEVICE-MESSAGE-ATTRIBUTES and shal|l be in the

form

devi ce address, (data element 1, [length = characters]),
[(data element 2, [length = characters],
. . . . (data elenent nl,
[PRORITY = level], [CALL = nane]

where 'device address' is the free formal device address or name as
specified in the DEV field of the input nessage. One or nore Data El enent
nanes shall be specified, these shall be the destination data elements of
decoded data fields described by the nmessage format definition nanes in the
input MscIDpfield. If fewer data elenents are specified in this list than
in the nmessage format, only the nunmber defined in this list shall be
decoded; if nore are specified in this list, only the nunber specified in
the message format shall be decoded

The keyword LENGTH allows the user to specify the length of the output
field to be stored in the Data Base. If specified, this value shal
override the SIZE specified in the Data Base definitions

The keywork PRIORITY shall be a positive integer and shall represent the

di spatching priority for decoded messages. All decoded messages are placed
on a queue for further processing and insertion in the data base. This
processing shall take place on a priority basis wth higher nuneric
priority processed first. Wthin a given priority, processing shall be on
a FIFO basi s.

The keyword CALL designates the nane of an optional software nodule to be
invoked to process the nessage received from 'device address'

1-20.3.8.3.3.2 Functi onal Processing.- Error checking defined bel ow.

1-20.3.8.3.3.3 External oOutputs.- The updated |ist of Device Message
Attributes shall be witten out to pernmanent storage

1-20.3.8.3.3.4 Error Processing.— The follow ng error checks shall be
performed: Al Data Element nanmes shall be checked against the Menber
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deiinitionlists. If a Data Element has not been defined, the nmessage
data el enment IS NOT A DEFI NED DATA ELEMENT NAME, INPU" SUPPRESSED

st:11 be di spl ayed and the command abort ed.

If the CALL keyword specifies an undefined software nodule, the nmessage
nane | S NCT A DEFI NED SOFTWARE MODULE, | NPUT SUPPRESSED

shal | be displayed and the conmand aborted

1-20.3.8.3.3.5 Qual ity Assurance Provisions.- This procedure shall be

verified by using the M. conmand to nodify the device message attributes

list, inserting and del eting levice nessage attributes and destinations.
Al of the above error checks shall be exercised

1-20.3.8.4 Function 2 - Input Message Conversion.- This function converts
external 1nput nessages into Data Elements

1-20.3.8.4.1 External Inputs.— |nput messages received from externa
sources. These nessages shall conformto a nmessage format definabie
through the nessage format definition procedure described in Section
1-20.3.8.3above. These nessages may be from polled or interrupting
devi ces.

1-20.3.8.4.2 Functional Processing.. Upon receipt of a nessage from an
external input source, the nmessage's MSGID field shall be exam ned and
conpared with the list of known nessages. |f the message is recognized and

of the proper length, it shall be decoded using the format specified for
MSGID in the Message Format List.

If special input processing is required (as specified by the CALL
parameter), it shall be carried out at this tine

Data from the decoded nessage fields shall be dispatched to the appropriate
Data Base Data Elenments defined in the Device Message Attributes List

These data elenents shall be disy-tched on a priority basis as described in
Section1~20.3.8.3.3.

The Data Base maintenance software shall perform input value replacenent
checking and perform Alarm and Alert functions as required by Section
1"'20‘305.
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EM - Event Message (record of conputer system event)

PM - Positional Messages (fromCritical, Supplenmentary, LCP, and
TRACON posi tions)

CI - Conponent Initiation (triggered by initiation of program
conponent)

CT - Conponent Termination (triggered by termnation of program
conponent)

Each nessage type may be assigned to a specific message handler. For
sinulation and the purposes of this bu, only the HD, IM, and SM nessages
need be defined. Specific message handler names shall be selected during
sof tware devel opnent.

1-20.3.8.5.1.1 External Inputs.— The user shall input or nodify data via
the Mdify List (M) conmand as described in Section 1-20.3.3.4.3.

1-20.3.8.5.1.2 Functional Processing.- Special function software shall be
called to generate a new input tape message dispatch table. This table
shal | designate the special purpose recording nessage handlers which shall
process a given nessage type.

1-20.3.8.5.1.3 External Outputs.- The updated input tape definition |ist
shall be witten out to permanent storage.

1-20.3.8.5.1.4 Error Processing.- No specific error checks are required
for this procedure,

1-20.3.8.5.1.5 Qual ity Assurance Provisions.- This procedure shall be
verified by inputting valid and invalid nessage types and valid and invalid
handl er names. Results will be checked by redisplaying the input page
list.

1-20.3.8.5.2 Procedure 2 ~ Sinul ati on/ Recordi ng Tape | nput Processing.-
Processing of the Sinmulation/Recording Tape shall be controlled from the
CPs operators console. A special executive program shall be initiated
which read the Sinulation/Recording Tape replacing external device input
messages with messages from the tape.

1-20.3.8.5.2.1 External Inputs.-— Two fornms of external input shall be
required:

Sinul ation/ Recording Tape |nput
User Control [|nput
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The Sinulation/Recording file shall be read from disk or tape. A mninum
configuration for sinulation shall include a disk or tape drive for input
and one for recording. A full capability simulation facility shall include
two disk drives and one tape drive to allow continuous operation

User control input shall be in standard control input format. The

sinul ation executive shall pronpt with the normal command pronpt, but shal
accept only the Initiate Simulation (1S), Halt Simulation (4S), Resune
Sinulation (RS), Next Event (NE), and End Sinulation (ES) commands.

The syntax of these commands is as foll ows:

IS, [Cock = clock rate], [EVENT]

[HALTT = halt time], [HALTE = halt event]
NE
HS

RS, [CLOCL = cl ock rate], [EVENT]
[HALTT = halt tine], [HALTE = halt event]
ES

where 'clock rate' shall be the desired rate at which simulated inputs are
to be dispatched. This shall be expressed as a decimal fraction where 1.0
shal | equal real time. EVENT, if specified, shall indicate that input
messages are to be read fromthe file and dispatched under operator

control. If EVENT is specified, it shall override any specified 'clock
rate'. Sinulation shall be halted after the dispatch of the first nessage
carrying a tinme stanp equal to or greater than 'halt tinme'. The format of

"halt time' shall be: hhmmssmmm

For exanpl e 134655.005 shal | represent 13 hours, 46 minutes, 55.055 seconds
GMT. The 'halt event' paraneter shall specify that dispatch is to be
halted after the message whose Uni que Event Number (UEN) is equal to that
specified by "halt event'. |If both parameters are specified, halting shal
occur whenever either condition i s satisfied.

The IS conmand shall initiate processing, processing shall continue unti
interrupted by a HALTE or HALTT condition or until an HS command is input.

| f EVENT was specified, only a single nmessage shall be dispatched and input
processing will be halted until an NE conmand is entered, this shall result
in dispatch of the next message. Subsequent NE conmands shall each

di spatch one nessage
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If an HS command is entered, the processing of input messages shall be
halted. If an RS is entered, processing shall resume. The sanme optiona
paraneters may be specified for RS as for IS. |If no paraneters are
specified, the paranmeters in effect for the previous IS or RS shall be
utilized.

An ES command shall termnate simulation processing and return the CPS
operator console to its normal status.

1-20.3.8.5.2.2 Functional Processing.-'For sinulation purposes, only
external sensor messages (nmessage type IM) and Service A weather messages
(nessage type sM) shal | be processed. Any other nessage found on the input
file shall be ignored. External sensor nessages shall be read from the
input file and dispatched to the input message processor. Service A
nmessage shall be dispatched to the Service A processor stub (the ful
capability Service A processor shall be denonstrated in DU8).

Dispatch tinming shall be performed as follows: Upon entry of the IS
command, a software clock, running at 'clock rate' shall be started. The
input file header shall be read and the file start tine deternmined. The
first message record shall then be read and its tinme tag decoded. Wen the
el apsed tine on the software clock equals the time difference between the
file header time and the first message tine, the first message shall be

di spatched.  Subsequent nessages shall be dispatched when their elapsed
time fromthe header time is greater than or equal to the software clock
reading. HS and RS commands shal |, respectively, halt and restart the
software clock

1-20.3.8.5.2.3 External Outputs.— Upon entry of an IS command, the program
wll respond with the nmessage

SI MULATI ON PROGRAM  BEGUN
WALL CLOCK TIME | S hhmmssZ
I NPUT FI LE START TIME | S mmdd hhmmss

|f the EVENT parameter was specified, the additional Iine
ENTER 'NE' TO STEP THROUGH EVENTS

shall be displayed. When the programis halted by the HALTT tinme
parameter, the nessage
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1-20.3.8.5.2.5 Quality Assurance Provisions.- This Procedure shall be
verified by processing a sinulation tape generated under DU4. All error
traps shall be exercised. The saturation condition shall be tested by
gradual ly increasing the 'clock rate' paranmeter until the warning nessage
occurs.  Proper dispatch of nessages shall be verified in the EVENT node
conmparing the tape dunp obtained under DU4 with the resultant displays.
Service A dispatch shall be verified by checking printed output from the
Service A processor stub. HALTT and HALTE halt nodes shall be verified by
conmparing nanual predictions of display output with actuals. The HS
command shall be tested at a low clock rate where it can be verified that
the halt is accepted imediately. The RS command shall be tested and
paraneter carryover and override shall be verified. ES termnation and
return to the operating system shall be observed

1-20.3.9 Denonstrable Unit 7 = FPU Pol ling.- This DU describes the
followng function

Definition of FPU Pol| List
FPU pol | generation
Responde checks

1-20.3.9.1 Syst em Conponents Required.- CPS, CPS operator console, FPU
comuni cations interface, and FPU equi pped test device.

1-20.3.9.2 O her Denonstrabl e Units Required.- DUl, DU2, DU3, DU4, and
DU6.

1-20.3.9.3 Function 1 - Definition of FPU Poll List.- This function
describes the definition of the ¥FPU Poll List. The primary external input
source to the cps is the network of polled FPUs. The sequence and
frequency of polling shall be determned by a user defined |ist

1-20.3.9.3.1 External |nputs.- The user shall enter data into, or nodify,
the FPU Polling List via the Mdify List (M) command. This list shall be
named SYS:POLL LIST and have the form

device address, POLL = (word 1, [word 2, «ee, WOrd n]),
TIMEQUT = tine,
RETRY = nunber
[CYCLE = cycles per poll]

where 'device address' is the nultiplexer addresser, nultiplexer channel
nunber, site I D, and subsite ID. PCOLL shall specify the nmessage to be sent
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.1-20.3.9.4.2 Functional Processing.- The ¢PS shall transmt the pol
nessages defined in the Poll list on a cyclic basis. The time interva
between transmission shall be determned by adaptation data and shall be
nodi fiable by the level 2 user or automatically by the system when
necessary.

Pol | messages shall be transmitted in order of their appearance in the pol
list. Those devices which have CYCLE values greater than 1 specified
shall be polled on the initial cycle and on each succeedi ng nth cycle (as
specified by the value of the CYCLE keyword)

1-20.3.9.4.3 External Outputs.- The nessage transmitted shall consist of
the defined poll plus any leading or trailing characters required by the
adopted external message protocol

1-20.3.9.4.4 Error Processing.- Upon transmssion of a poll message, the
pol | generator shall start timing the response tine delay. If no response
is received fromthe device addressed within the time interval specified

(adaptation parameter), the poll nessage shall be retransnmitted. |If this
fails to elicit a response, the procedures shall be retried (adaptation
paraneter) a nunber of times. If this procedure produces no reply: PCOLL

TRANSM SSI ON FAILURE:device address DOES NOT RESPOND TO POLL shal |l be
di spl ayed on the cps operator and maintenance consol es and the audible
al arm sounded

This function shall also detect fatal nessage transmission errors caused by
nul tiplexed or line failures and shall display the follow ng message on the
CPS operat or and mainenance CONSoOl es:

POLL TRANSM SSI ON FAILURE:MESSAGE TO devi ce NOT
SUCCESSFULLY TRANSM TTED

The cps operator and mai ntenance consol es audi bl e alarms shall be sounded.
Failures of these types shall be recorded as Event Messages
1-20.3.9.4.5 Qual ity Assurance Provisions.- Testing of this function shal

be incorporated into FPU response testing and is described in Section
1-20.3.9.5

1-20.3.9.5 Functi on 3 - FPU Response Checks. - This function describes the
prelimnary processing of CPS input messages from FPUs.
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1-20.3.9.5.1 External Inputs.- FPU messages received in response to poll

1-20.3.9.5.2 Functi onal Processing.— This function shall perform a cyclic
redundancy check (CRC) in accordance with IcD Level |. If the CRC fails,
the poll message shall be retransmtted. [f a nunber (adaptation data) of
successive CRC checks fail froma given FPU, the message:

| nput nessage error:device address MESSAGE FAILS CYCLIC
REDUNDANCY CHECK

shal | be displayed on the cPsS operator console and the maintenance consol e
and the audible alarm shall be sounded

A validated message shall be dispatched to the message input decoder
described in Section 1-20.3.8.4.

1-20.3.9.5.3 External Outputs.— Pol| nessage retries in response to CRC
fallures.

1-20.3.9.5.4 Error Processing.~ Describedin Section1-20.3.9.5.2 above.

1-20.3.9.5.5 Qual ity Assurance Provisions.— This function shall be
verified by using a programmable m croprocessor equipped test device which
shal | be capable of displaying and responding to poll nessages from the
CPS. This test device shall be used to sinulate valid inputs and to test
all defined poll error nodes. Correct processing of FPU nessages shall be
verified through di splay of messages, alerts, and al arns on the SMDs,
critical displays, and supplementary displays

1-20.3.10 Denonstrable Unit 8 - Process Service A Messages

1-20.3.10.1 Functional Capabilities Description.- This DU provides the
capability of detecting each group and message distributed over Service A
and of parsing the weather messages in the SA group into snaller data
elements for display. The other messages may be displayed in their
entirety. Messages which cannot be detected or parsed, are queued and
displayed in turn for editing by the operator of an SMD.

1-20.3,10.2 System Conponents Required.- cPS, SMD, Service A interface,
and Service A 240 baud drop

1-20.3.10.3 Gt her Denpnstrable Units Required.- DUl, DU2, DU3, and DU4.
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the poll message shall be retransmtted. [f a nunber (adaptation data) of
successive CRC checks fail froma given FPU, the message:

| nput nessage error:device address MESSAGE FAILS CYCLIC
REDUNDANCY CHECK

shal | be displayed on the cPsS operator console and the maintenance consol e
and the audible alarm shall be sounded

A validated message shall be dispatched to the message input decoder
described in Section 1-20.3.8.4.

1-20.3.9.5.3 External Outputs.— Pol| nessage retries in response to CRC
fallures.

1-20.3.9.5.4 Error Processing.~ Describedin Section1-20.3.9.5.2 above.

1-20.3.9.5.5 Qual ity Assurance Provisions.— This function shall be
verified by using a programmable m croprocessor equipped test device which
shal | be capable of displaying and responding to poll nessages from the
CPS. This test device shall be used to sinulate valid inputs and to test
all defined poll error nodes. Correct processing of FPU nessages shall be
verified through di splay of messages, alerts, and al arns on the SMDs,
critical displays, and supplementary displays

1-20.3.10 Denonstrable Unit 8 - Process Service A Messages

1-20.3.10.1 Functional Capabilities Description.- This DU provides the
capability of detecting each group and message distributed over Service A
and of parsing the weather messages in the SA group into snaller data
elements for display. The other messages may be displayed in their
entirety. Messages which cannot be detected or parsed, are queued and
displayed in turn for editing by the operator of an SMD.

1-20.3,10.2 System Conponents Required.- cPS, SMD, Service A interface,
and Service A 240 baud drop

1-20.3.10.3 Gt her Denpnstrable Units Required.- DUl, DU2, DU3, and DU4.
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nnn
(text)
SAUS 1 RNKA dtg

wher e
ann | S the WMSC message nunber

(text) is an optional user specified text
dtg i s the date time group - ddhhmm

dd = day of nonth - 01-31
hh = hour - 00-23
mMm = m nutes - 00-59

The sA group nessages, if present, following imediately after the header
each one starting on a new line. Each SA group nessage contains the
followi ng fields

(a) Oigin: A three character alphanuneric field beginning at a
new line and containing at |east one al phabetic character
Term nated by a space.

(b) Message Type: SA - surface anal ysis
SP - special surface analysis
RS - record special (an SP after 45 minutes
after the hour and before the A poll)
USP - urgent special surface analysis
SW - suppl ement ary weat her
SWsP - special supplenmentary weat her
FINO - no information avail able
M SSING - no reply from wMsSC pol
AMXS - aut onat ed SA
looo — NOTAM (Notice to Airman) where ooo is the
sane origin encountered in field one.
Term nated by one space.

(Note: If the second field is FINO or MSSING no further fields

are expected or processed. |f the nessage is AMOD, the time, sky
condition, visibility and obstruction to visibility are not
present.)

1-20.3.10.4.1.1.1 External | nput for Weat her Messages.- The weat her
messages (SA, RS, SP, USP, SW SWsP, AMXS) contain the foll ow ng
additional fields
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(e)* Correction: (Optional) COR to indicate this is a correction
to the immediately preceding nessage from this origin.

(d)* Tine: Four digits representing hours and mnutes fromo000 to
2359.

(e)* Sky Condition: Maxi mum of 56 characters termnated by the
| ast occurrence of one of the following prior to a slash (/):

CLR SCT BKN ove X

(£)* Visibility: One or two numeric characters optionally followed
by a slash and 2, 4, 8, or 16, Termnated by a space or an
al phabetic character.

(g)* Weather and GObstruction to Visibility: (Optional) |If present
consi sts of maxi mum of 14 characters, all of which must be
al phabetic, +, or —=. Termnated by a space;

(h) Baronetric Pressure in MIlibars: (Optional) Three numeric
characters termnated by a slash.

(i) Tenperature: (Optional, but nust be present if field 8 is
present.) Two or three nuneric characters (including a |eading
mnus sign) or Mterninated by a slash. (If 3 characters, |eading
character nust be 1 or minus Sign.)

(3) Dew Point: (Qccurs if and only if tenperature is found.) Sane
as tenperature. Mist be algebraically less than or equal to
tenperature. Termnated by a slash.

(k) Wnd Direction: Two nuneric characters termnated by wnd
speed field.

(m) Wnd Speed: Two numeric characters optionally followed by the
letter G and two nore nuneric characters. Termnated by a slash.

Note: Wnd direction and speed of 0000 is used to indicate calm
9999 is used to indicate |ight and variable.

(n) Altimeter Setting: The integer, tenths, and hundreths digits
of the barometric pressure in inches of nercury corrected to nean
sea level. Termnated by a space, a slash (/), or a NOTAM
designator (!). (If a NOTAM designator is present, a NOTAM nessage
follows.).

* Not found in an AMOS nmessage.
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(p) Remarks: (Optional follow ng barometric pressure field
termnated by a space or a slash) Up to 60 characters including any
space termnating the barometric pressure field. Termnated by end
of message, UA, or the NOTAM designator (!). |f a UA or NOTAM
designator is present, a UA or NOTAM nessage follows. The NOTAM
designator is followed by the same three character origin designator
as the weather nessage. If the origin designator is followed by an
"anpersand (&), the text is a list of currently active NOTAMS.

1-20.3.10.4.1.1.2 External |Input for NOTAM Messages.- The NOTAM nessages
contain the followng fields in addition to fields (a) and (b) described in
Section1-20.3.10.4.1.1:

(c) NOTAM number: One or two digit nunber from.one to twelve
followed by a slash and a one to three digit nunber fromone to 999.
Termnated by a space

(d) Contents: NOTAM text terminated by the next nessage.
1-20.3.10.4.1.1.3 External |nput for NOTAM Cancel | ati on Message. - The

NOTAM cancel | ation messages contain the followng fields in addition to
fields (a) and (b) described in Section 1-20.3.10.4.1.1:

(¢) Cancel l ation indicator: C to indicate cancellation

(d) NOTAM nunber: Same as NOTAM nunber for NOTAM nmessage.
Termnated by a space.

(e) THRU nunber: (Qptional) Indicates range of NOTAMs to be
cancel led. Nunber format is sanme as NOTAM nunber above. Field is
termnated by a space

1-20.3.10.4.1.2 Functi onal Processing.- The message shall be detected by
recognizing the origin and nessage type fields. [If the nessage type is
FINO or MSSING no further fields shall be processed in this nessage. If
the origin is not one of the origins of interest for this site (as
determned by adaptation data), no further fields shall be processed in
this message. If the first two fields of the line do not conformto the
format of the origin and nessage type fields, the next line shall be
examned. |f the nessage type is NOTAM, the first field of the NOTAM shal
be del eted and the remaining fields processed as described in the NOSUM
group access. Ctherwi se, the message is a weather nessage and the fields
shal| be processed as specified below, if data elenents are defined for the
receipt of the field:
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(p) Remarks: (Optional follow ng barometric pressure field
termnated by a space or a slash) Up to 60 characters including any
space termnating the barometric pressure field. Termnated by end
of message, UA, or the NOTAM designator (!). |f a UA or NOTAM
designator is present, a UA or NOTAM nessage follows. The NOTAM
designator is followed by the same three character origin designator
as the weather nessage. If the origin designator is followed by an
"anpersand (&), the text is a list of currently active NOTAMS.

1-20.3.10.4.1.1.2 External |Input for NOTAM Messages.- The NOTAM nessages
contain the followng fields in addition to fields (a) and (b) described in
Section1-20.3.10.4.1.1:

(c) NOTAM number: One or two digit nunber from.one to twelve
followed by a slash and a one to three digit nunber fromone to 999.
Termnated by a space

(d) Contents: NOTAM text terminated by the next nessage.
1-20.3.10.4.1.1.3 External |nput for NOTAM Cancel | ati on Message. - The

NOTAM cancel | ation messages contain the followng fields in addition to
fields (a) and (b) described in Section 1-20.3.10.4.1.1:

(¢) Cancel l ation indicator: C to indicate cancellation

(d) NOTAM nunber: Same as NOTAM nunber for NOTAM nmessage.
Termnated by a space.

(e) THRU nunber: (Qptional) Indicates range of NOTAMs to be
cancel led. Nunber format is sanme as NOTAM nunber above. Field is
termnated by a space

1-20.3.10.4.1.2 Functi onal Processing.- The message shall be detected by
recognizing the origin and nessage type fields. [If the nessage type is
FINO or MSSING no further fields shall be processed in this nessage. If
the origin is not one of the origins of interest for this site (as
determned by adaptation data), no further fields shall be processed in
this message. If the first two fields of the line do not conformto the
format of the origin and nessage type fields, the next line shall be
examned. |f the nessage type is NOTAM, the first field of the NOTAM shal
be del eted and the remaining fields processed as described in the NOSUM
group access. Ctherwi se, the message is a weather nessage and the fields
shal| be processed as specified below, if data elenents are defined for the
receipt of the field:




-163- FAA-ER-500-007/1

(p) If the remarks field is present, it shall be placed in the
remarks data element. If the remarks field is longer than the
length of the data element, the weather message shall be sent to the
Service A editing console

(q) If a NOTAM or UA message follows, it shall be processed by the
NOTAM or UA message processing functions of the NosuM and UB group
processing respectively. |If alist of NoTAMs follows, it shall be
di scarded

1-20.3.10.4.1.3 External Qutputs

Data elenments specified as being set in the functional. processing
section.

SA messages to the Service A edit console with an indication of
| ocation of the discrepancy.

NOTAM nessages to the NOSUM group process.
UA nessages to the UB group process.

1-20.3.10.4.1.4 Error Processing.— If a message that is determned to be
for an origin of interest for this site fails to conformto the specified
input format, the message shall be output to the Service A editing console
with an indication of the location of the discrepancy, and no fields from
the message shall be placed in data elenments. If the sky condition or
remarks field is longer than the specified length, the nessage shall be
output to the Service A editing console with an indication of the cause and
|l ocation of the discrepancy, and this shall also inhibit placing fields in
data el ements.

1-20.3.10.4.1.5 Qual ity Assurance Provisions.- The acceptance testing is

intended to denonstrate that all numeric fields are correctly processed at
and on each side of any boundary condition values, that status-type fields
are correctly processed at all values, that both presence and absence of
optional fields is correctly processed and that field size constraints are
properly applied. These guidelines are elaborated for each field
Acceptance of all valid field termnating values and rejection of at |east
one invalid field termnator shall be denonstrated for each field
processed

(a) Oigin: At least three different valid origins of interest
shal| be accepted. At least one valid origin not of interest shal
be rejected. It shall be demonstrated that the invalid origin
causes display at the operations SMD and the valid origin not of
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interest does not. The valid origins shall include all 7 valid
conbi nations of alphabetic with numeric characters. It shall be
denmonstrated that all 7 conbinations are not rejected as invalid.
Oigins that are all numeric, too short, too long, or terninated by
a character other than a space shall be rejected. (Since presence
of avalid originis used to detect SA group nmessages, validity
checking is limted to the first message of a group and corrected
messages input fromthe Service A edit console.)

(b) Message Type: Acceptance of all valid message types shall be
demonstrated. Rejection of invalid message types shall be
demonstrated. Rejection of a NOTAM with a non-matching origin shall
be denmonstrated. Ignoring of additional fields in M SSING and FINO
nmessages shall be dermonstrated. Rejection of time, sky condition,
visibility, and obstruction to visibility fields wthin AMOS
nessages shall be denonstrated. Use of the SA group time using the
sane values as required for the normal tinme field for AMOS nessages
shall be denmonstrated. Further quality assurance for the NOTAM
message i s performed under NOSUM group processing. Transformation
of an SWSP message to an SP shall be denonstrat ed.

(¢) COR: Accepting messages with and without the cor field shall
be denonstrat ed.

(d) Time: Accepting messages w th 0000, 0001, 2358, 2359 shal | be
denonstrated. Rejecting non-numeric characters, 2400, 0060, 3000
shal | be denonstrated, for AMOS and nornal messages.

(e) Sky Condition: Acceptance of messages of length equal to that
of the data field shall be denonstrated. Correct transmission to
the Service A edit position of nessages one character |onger shall
be demonstrated. Acceptance of CLR, SCT, BKN, ovCc, and X as the

| ast character shall be denonstrated. Acceptance of a single one of
these or all five shall be denonstrated.

(£) Visibility: Rejection of any non-nuneric character than a
slash in the next to last or next to next to last position shall be
denonstrated. Acceptance of one and two numerics without a slash
(/), /16 preceded by a nunmeric and /2, /4, and /8 preceded by one
and two numerics shall be denonstrat ed.
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interest does not. The valid origins shall include all 7 valid
conbi nations of alphabetic with numeric characters. It shall be
denmonstrated that all 7 conbinations are not rejected as invalid.
Oigins that are all numeric, too short, too long, or terninated by
a character other than a space shall be rejected. (Since presence
of avalid originis used to detect SA group nmessages, validity
checking is limted to the first message of a group and corrected
messages input fromthe Service A edit console.)

(b) Message Type: Acceptance of all valid message types shall be
demonstrated. Rejection of invalid message types shall be
demonstrated. Rejection of a NOTAM with a non-matching origin shall
be denmonstrated. Ignoring of additional fields in M SSING and FINO
nmessages shall be dermonstrated. Rejection of time, sky condition,
visibility, and obstruction to visibility fields wthin AMOS
nessages shall be denonstrated. Use of the SA group time using the
sane values as required for the normal tinme field for AMOS nessages
shall be denmonstrated. Further quality assurance for the NOTAM
message i s performed under NOSUM group processing. Transformation
of an SWSP message to an SP shall be denonstrat ed.

(¢) COR: Accepting messages with and without the cor field shall
be denonstrat ed.

(d) Time: Accepting messages w th 0000, 0001, 2358, 2359 shal | be
denonstrated. Rejecting non-numeric characters, 2400, 0060, 3000
shal | be denonstrated, for AMOS and nornal messages.

(e) Sky Condition: Acceptance of messages of length equal to that
of the data field shall be denonstrated. Correct transmission to
the Service A edit position of nessages one character |onger shall
be demonstrated. Acceptance of CLR, SCT, BKN, ovCc, and X as the

| ast character shall be denonstrated. Acceptance of a single one of
these or all five shall be denonstrated.

(£) Visibility: Rejection of any non-nuneric character than a
slash in the next to last or next to next to last position shall be
denonstrated. Acceptance of one and two numerics without a slash
(/), /16 preceded by a nunmeric and /2, /4, and /8 preceded by one
and two numerics shall be denonstrat ed.
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(g) NOTAM or UA Message: Forwarding of a UA nessage to the UB
group process shall be denonstrated. Discarding a |ist of NOTAMs
which is detected by the presence of an anpersand (&) follow ng the
origin shall be denonstrated. Rejection of a NOTAM which has an
origin unequal to the origin of the SA message shall be
denonstrated. Forwardi ng of NOTAMS that are not rejected as
described above shall be denonstrated

1-20.3.10.4.2 Procedure 2 - NOSUM G oup Processing

1-20,3.10.4.2.1 External Inputs.— The NOSUM group process shall accept for
processi ng NOTAM nessages detected by the SA group processing procedure and
message groups with the following three |ine header

nnn
(text)
NOSUM KNKA dtg

wher e

nnn i S the WMSC nessage number

(text) is an optional user specified text
dtg is the date time group (ddhhmm)

dd = day of nonth, hh = hour, mm= mnute

The NOSUM group messages are all NOTAM nmessages. Each message starts on a
new line. NOTAM messages received fromthe SA group processing procedure
need not start on a new line. Al NOTAM nmessages have the fol | ow ng
fields:

(a) looo — where ooo is the three character origin at |east one
character of which nust be al phabetic. Terminated by a space

(b) ¢ - (optional on NOTAMs received fromSA process only)
i ndi cates cancel |l ati on of NOTAMs. Ternminated by sequence nunber

(¢) m/n - where mis a one or two digit number denoting the nonth
of the year and n is one, two, or three digit nunber indicating the
NOTAM wi t hin the nonth.

(d) THRU nmin - (optional on cancellation message only) indicates
al| NOTAMs fromstarting nunber to this number are to be cancel ed.
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(e) text - text of NOTAM. (Does not occur in cancellation
messages. )

1-20.3.10.4.2.2 Functi onal Processing.— The first character of every line
of the NOSUM group shall be exami ned until an exclamation point (!)
indicating the start of a NOTAM or NOTAM cancel | ati on has been encountered.
The NoTaM shall then be processed and the search for the next NOTAM
continued fromthe end of this NoTAM. This shall be continued until the
end of the NOSUM group is encountered. Each field of the NOTAM nmessage,
whet her part of the NOSUM group or not, shall be stored if the message is
not rejected, the origin is an origin of interest and there is a data
element defined for the field. The processing of each field shall be as
follows:

(a) If the origin field is recognized as not being an origin of
interest, the message shall be discarded. Oherwise, the origin
field shall be placed in the NOTAM data el ement.

(b) The NOTAM nunber field shall be placed in the NOTAM data
el ement

(¢) The NOTAM text field shall be placed in the NOTAM text data
element. If the length of the NOTAM exceeds the length of the data
el ement, the NOTAM shall be sent to the Service A edit console.

|f the message is a NOTAM cancel | ati on message, the message specified, or
all messages specified, shall be canceled by deleting them from the data
base.

Data el ements specified as being set in the functional processing
section.

NOTAM messages to the editing console with indications of the

|l ocation of the discrepancy.

Cancel ed (del et ed) NOTAM nmessages.

1-20.3.10.4.2.4 Error Processing.— |If a nmessage that is determined to be
for an origin of interest for this site fails to conformto the specified
input format, or if the NOTAM text is |onger than the length of the data
el ement, the message shall be output to the editing console with an
indication of the location of the discrepancy, and no fields from the
message shall be placed in data elements

1-20.3.10.4.2.5 Qual ity Assurance Provisions.- The acceptance testing is
intended to demonstrate that status type fields are correctly processed for
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(e) text - text of NOTAM. (Does not occur in cancellation
messages. )

1-20.3.10.4.2.2 Functi onal Processing.— The first character of every line
of the NOSUM group shall be exami ned until an exclamation point (!)
indicating the start of a NOTAM or NOTAM cancel | ati on has been encountered.
The NoTaM shall then be processed and the search for the next NOTAM
continued fromthe end of this NoTAM. This shall be continued until the
end of the NOSUM group is encountered. Each field of the NOTAM nmessage,
whet her part of the NOSUM group or not, shall be stored if the message is
not rejected, the origin is an origin of interest and there is a data
element defined for the field. The processing of each field shall be as
follows:

(a) If the origin field is recognized as not being an origin of
interest, the message shall be discarded. Oherwise, the origin
field shall be placed in the NOTAM data el ement.

(b) The NOTAM nunber field shall be placed in the NOTAM data
el ement

(¢) The NOTAM text field shall be placed in the NOTAM text data
element. If the length of the NOTAM exceeds the length of the data
el ement, the NOTAM shall be sent to the Service A edit console.

|f the message is a NOTAM cancel | ati on message, the message specified, or
all messages specified, shall be canceled by deleting them from the data
base.

Data el ements specified as being set in the functional processing
section.

NOTAM messages to the editing console with indications of the

|l ocation of the discrepancy.

Cancel ed (del et ed) NOTAM nmessages.

1-20.3.10.4.2.4 Error Processing.— |If a nmessage that is determined to be
for an origin of interest for this site fails to conformto the specified
input format, or if the NOTAM text is |onger than the length of the data
el ement, the message shall be output to the editing console with an
indication of the location of the discrepancy, and no fields from the
message shall be placed in data elements

1-20.3.10.4.2.5 Qual ity Assurance Provisions.- The acceptance testing is
intended to demonstrate that status type fields are correctly processed for
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The FDC NOTAM grc  proc.-s= Shall discard all FDC NOTAM | i st groups. These
have t he followi: format:

nnn
FDC LI ST mo1th dtg

wher e:

nnn i S the JMSC nunber
nmonth is the current nmonth spelled in ful
dtg is the date time group

There is a single nessage in the FDC NOTAM group which may be a NOTAM
cancel, or a NOTAM nessage consisting of NOTAM text. The NOTAM cance
consi sts of the follow.ng:

(a) CANCEL - Indication this is a cancel nessage. Terminated by a
space.

(b) FDC - Redundant field. Terminated by a space

(¢) n/nunber - FDT NOTAM nunber of NOTAM being cancel ed. ' Number'
is 1toddigits. Termnated by a space.

1-20.3.10.4.3.2 Functi onal Processing.- |f the nessage is a NOTAM, the
follow ng processing shall be performed

(a) Oigin: If FDCis not an origin of interest for this site, the
nmessage shall be discarded

(b) NOTAM nunber: The NoTaM nunber field shall be placed in the
NOTAM dat a el enent.

(c) text: The NoTAM text field shall be placed in the NOTAM data
el ement appended to the NOTAM nunber

If the message is a NOTAM, cancel the NOTAM specified by the NOTAM nunber
field shall be deleted

1-20.3.10.4.3.3 External CQutputs

Data elements specified as being set in the functional processing
section.

NOTAM nmessages to the eciting console with indications of the

| ocation of the discrepancy.

Cancel ed (celeted) NOTAM nessages.
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1-20.3.10.4.3.4 Error Processing.- |f FDC nessages are of interest for
this site and the message fails to conformto the specified input format,
the nmessage shall be output to the editing console with an indication of
the location of the discrepancy and no fields from the message shall be
placed in data elements. [If the NOTAM text is |onger than the length
specified for the data elenent, the nessage shall be output to the editing
console, with an indication of the location of the discrepancy, and no
fields from the message shall be placed in data elements

1-20.3.10.4.3.5 Qual ity Assurance Provisions.~ The acceptance testing is
intended to denonstrate that status type fields shall be correctly
processed for all values, that both presence and absence of optional fields
shall be correctly processed and that field size constraints shall be
correctly applied. These guidelines are elaborated for specific fields

bel ow. Acceptance of all valid field termnation values and rejection of

at least one invalid field termnation value -shall be demonstrated for each
field processed

The following features shall be demonstrated for the FDC cancel NOTAM:

(a) CANCEL: Processing of at least one simlar sequence of letters
inthis field as a FDC NOTAM and acceptance of this field shall be
denonstrat ed

(b) FDC: Processing of a simlar sequence of letters in this field
(after a "CANCEL") as an FDC NOTAM and acceptance of this field
shal | be denonstrated

(c) FDC NOTAM Nunber: Rejection of On/nnn, On/nnnn, 0/0000 and
n/Onnnn and acceptance of 0/1 and 9/9999 shall be denonstrated.
Rejection of al phabetic characters in all five nuneric places shal
be dermonstrated. Rejection of n annn shall be denonstrated.

Del etion of the NOTAM and correct processing if there are no NOTAMS
shal | be dermonstrated. Discrimnation between an FDC NOTAM and an
ordinary NOTAM with the same nunber shall be denonstrated.

The follow ng features shall be demonstrated for the FDC NOTAM MESSAGE

(a) The same FDC NOTAM nunber shall be accepted and rejected as in
t he ¥DC cancel | ati on NOTAM.

(b) If an FDC NOTAM with the same nunber is present, this NOTAM
shal|l be sent to the Service A edit console
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1-20.3.10.4.3.4 Error Processing.- |f FDC nessages are of interest for
this site and the message fails to conformto the specified input format,
the nmessage shall be output to the editing console with an indication of
the location of the discrepancy and no fields from the message shall be
placed in data elements. [If the NOTAM text is |onger than the length
specified for the data elenent, the nessage shall be output to the editing
console, with an indication of the location of the discrepancy, and no
fields from the message shall be placed in data elements

1-20.3.10.4.3.5 Qual ity Assurance Provisions.~ The acceptance testing is
intended to denonstrate that status type fields shall be correctly
processed for all values, that both presence and absence of optional fields
shall be correctly processed and that field size constraints shall be
correctly applied. These guidelines are elaborated for specific fields

bel ow. Acceptance of all valid field termnation values and rejection of

at least one invalid field termnation value -shall be demonstrated for each
field processed

The following features shall be demonstrated for the FDC cancel NOTAM:

(a) CANCEL: Processing of at least one simlar sequence of letters
inthis field as a FDC NOTAM and acceptance of this field shall be
denonstrat ed

(b) FDC: Processing of a simlar sequence of letters in this field
(after a 'CANCEL') as an FDC NOTAM and acceptance of this field
shal | be denonstrated

(c) FDC NOTAM Nunber: Rejection of On/nnn, On/nnnn, 0/0000 and
n/Onnnn and acceptance of 0/1 and 9/9999 shall be denonstrated.
Rejection of al phabetic characters in all five nuneric places shal
be dermonstrated. Rejection of n annn shall be denonstrated.

Del etion of the NOTAM and correct processing if there are no NOTAMS
shal | be dermonstrated. Discrimnation between an FDC NOTAM and an
ordinary NOTAM with the same nunber shall be denonstrated.

The follow ng features shall be demonstrated for the FDC NOTAM MESSAGE

(a) The same FDC NOTAM nunber shall be accepted and rejected as in
t he ¥DC cancel | ati on NOTAM.

(b) If an FDC NOTAM with the same nunber is present, this NOTAM
shal|l be sent to the Service A edit console
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(b) nessage text: The text field shall be placed in the text data
el ement, truncated if necessary.

|f the nessage i s a CARF NOTAM cancel | ation, the CARF NOTAM to be cancel ed
(as determned fromfield 3) shall be deleted

1-20.3.10.4.4.3 External Qutputs

Data el ements specified as being set in the functional processing
section

Cancel ed (del et ed) CARF NOTAM nessage.

NOTAM nessages to the editing console with indications of the

| ocation and type of discrepancy.

1-20.3.10.4.4.4 Error Processing.~ | f CARF nmessages are of interest to
this site and the message fails to conformto the specified input format,
the nmessage shall be output to the editing console with an indication of
the location and cause of the discrepancy and no fields from the nessage
shall be placed in data elements. [|f the NOTAM text or nunber is |onger
than the length specified for the data element, or if the nunber field or
t he nunber of the NOTAM to be cancel ed contain non-numeric characters, the
message shall be output to the editing console with an indication of the
| ocation of the discrepancy, and no fields fromthe message shall be
stored. If a CARF NOTAM nunber is greater than the data elenent for a
NOTAM to be cancel ed cannot be found, the message shall be output to the
Service A edit console with an indication of the location of the

di screpancy and no fields from the nessage shall be stored

1-20.3.10.4.4.5 Qual i ty Assurance Provisions.- The acceptance testing is
intended to denonstrate that status type fields are correctly processed for
all values, and that field size constraints are correctly applied. These
guidelines are elaborated for specific fields below. Acceptance of al
valid field termnation values and rejection of at |east one invalid
termnation value shall be denonstrated for each field processed. The
follow ng features shall be denonstrated for the CARF NOTAM.

(a) CARF NOTAM NR: Rejection of alphanuneric characters between
"CARF" and "NOTAM" and between "NOTAM" and "NR" shal | be
demonstrated. Rejection of msspelling of "CARF", "NOTAM", and "NR"
shal | be denonstrated
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(b) Nunber field: Rejection of alphabetic characters shall be
denonstrated. Rejection of fields which contain two or four
nunerals and of fields which contain a non-numeric character shal
be denonstrated. Acceptance of nunbers that are the sane size as
the data element shall be denonstrated. Discarding of NOTAMs With
numbers duplicating presently stored NOTAM nunbers shall be
denonstrat ed

(c) text: Storing of text equal in length to the data el enment

shal| be denonstrated. Truncation of text one character |onger than
the data element and sending the nmessage to the editing console with
an indication of the location and cause of the discrepancy shall be
denonstrat ed

The following features shall be denonstrated for the CARF NOTAM
cancel | ation

(a) CARF NOTAM NR: Same as CARF NOTAM.

(b) Nunber field: Same as CARF NOTAM.

(c) text: Rejection of alphanumeric characters between "CANCEL",
"CARF", "NOTAM", and "NR" shall be denonstrated. The same features
of the number field above. Deletion of a CARF NOTAM and sendi ng of
the nessage to the Service A edit consol e when no CARF NOTAM is
found with a matching CARF NOTAM nunber

1-20.3.10.4.5 Procedure 5 -~ UB Group Processing

1-20.3.10.4.5.1 External Inputs.- The UB group process shall accept for
processing message groups with the following three line header

nnn
(text)
UBUS1 KNKA dtg

wher e:
nnn i S the WMSC message nunber

(text) is an optional user specified text
dtg i s the date tine group
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(b) Nunber field: Rejection of alphabetic characters shall be
denonstrated. Rejection of fields which contain two or four
nunerals and of fields which contain a non-numeric character shal
be denonstrated. Acceptance of nunbers that are the sane size as
the data element shall be denonstrated. Discarding of NOTAMs With
numbers duplicating presently stored NOTAM nunbers shall be
denonstrat ed

(c) text: Storing of text equal in length to the data el enment

shal| be denonstrated. Truncation of text one character |onger than
the data element and sending the nmessage to the editing console with
an indication of the location and cause of the discrepancy shall be
denonstrat ed

The following features shall be denonstrated for the CARF NOTAM
cancel | ation

(a) CARF NOTAM NR: Same as CARF NOTAM.

(b) Nunber field: Same as CARF NOTAM.

(c) text: Rejection of alphanumeric characters between "CANCEL",
"CARF", "NOTAM", and "NR" shall be denonstrated. The same features
of the number field above. Deletion of a CARF NOTAM and sendi ng of
the nessage to the Service A edit consol e when no CARF NOTAM is
found with a matching CARF NOTAM nunber

1-20.3.10.4.5 Procedure 5 -~ UB Group Processing

1-20.3.10.4.5.1 External Inputs.- The UB group process shall accept for
processing message groups with the following three line header

nnn
(text)
UBUS1 KNKA dtg

wher e:
nnn i S the WMSC message nunber

(text) is an optional user specified text
dtg i s the date tine group
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of the report. If an associated data elenent has not been defined, the
nessage shall be discarded. |If the length of the nessage exceeds the
length of the data elenent, the nmessage shall be sent to the Service A edit
consol e.

1-20.3.10.4.5.3 External Qutputs

Data el ements specified as being set in the functional processing
section.

UA or UUA nessages to the Service A edit console with an indication
of the location of the discrepancy.

1-20.3.10.4.5.4 Error Processing.- If a message that is determned to be
for an origin of interest for this site fails to conformto the specified
input format, or if the length of a field exceeds the length of the data
element into which it is to be placed, the nmessage shall be sent to the
Service A edit console with an indication of the location of the

di screpancy, and no fields from the nessage shall be placed in data
el ement s.

1-20.3.10.4.5.5 Qual ity Assurance Provisions.- The acceptance testing is
intended to denonstrate that status type fields are correctly processed for
all values, that both presence and absence of optional fields are correctly
processed and that field size constraints are correctly applied. These

gui delines are elaborated for specific fields below Acceptance of all
valid field termnation values and rejection of at least one invalid field
termnation value shall be denonstrated for each field processed

(a) Oigin: At least three different valid origins of interest (if
there are at least three) shall be accepted. At least one valid
origin not of interest shall be rejected. It shall be denonstrated
that an invalid origin causes an edit alert and the valid origin not
of interest does not. Oigins that are too short, too long, or
termnated by a character other than a space shall be rejected

(b) Message type: Acceptance of both valid message types shall be
denonstrated. Rejection of an invalid nessage type shall be
denonstrat ed

(¢) /Jov: Acceptance of messages with the /ov field in the proper
pl ace shall be denonstrated. Rejection of /Ib, ARC, 1 to /0V, and A
to /0V in place of /ov shall be denonstrated.
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(d) Time: Acceptance of nessages with 0000, 0001, 2358, and 2359
shal | be denonstrated. Rejection of non-nuneric characters, 2400,
0060, and 3000 shall be denobnstrat ed.

1-20.3.10.4.6 Procedure 6 - AC Group Processing

1-20.3.10.4.6.1 External Inputs.- The AC group process shall accept for
processing nmessage groups with the following three |ine header

nnn

(text)
MRC AC dtg

wher e:

nnn | S the WMSC message nunber
(text) is an optional user specified text

dtg is the date tine group

The AC nmessage is further identified for each validity period. This period
is on the first line after the header and has the follow ng format:

VALI Ddtg-dtgZ

The remainder of the message is the AC message and it ends with the group
end of nessage

AC message groups are input fromthe Service A line directly. Individual
AC messges are al so received fromthe edit and correction procedure.

1-20.3.10.4.6.2 Functional Processing.- The AC groups shall be recogni zed
by detection of the entire header. Individual AC messages shall be
detected by the validity field starting on a new |ine

If the time of receipt of the message is past the end of the validity
period, the message shall be discarded. O herwise, each nessage, together
with the last line of the header, shall be placed into an associated data
element, if one has been defined, where expiration time is the end of the
validity period. |If an associated data elenment has not been defined, the
message shall be discarded. |If the length of the message exceeds the
length of the data elenent, the nessage shall be sent to the Service A edit
consol e.
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(d) Time: Acceptance of nessages with 0000, 0001, 2358, and 2359
shal | be denonstrated. Rejection of non-nuneric characters, 2400,
0060, and 3000 shall be denobnstrat ed.

1-20.3.10.4.6 Procedure 6 - AC Group Processing

1-20.3.10.4.6.1 External Inputs.- The AC group process shall accept for
processing nmessage groups with the following three |ine header

nnn

(text)
MRC AC dtg

wher e:

nnn | S the WMSC message nunber
(text) is an optional user specified text

dtg is the date tine group

The AC nmessage is further identified for each validity period. This period
is on the first line after the header and has the follow ng format:

VALI Ddtg-dtgZ

The remainder of the message is the AC message and it ends with the group
end of nessage

AC message groups are input fromthe Service A line directly. Individual
AC messges are al so received fromthe edit and correction procedure.

1-20.3.10.4.6.2 Functional Processing.- The AC groups shall be recogni zed
by detection of the entire header. Individual AC messages shall be
detected by the validity field starting on a new |ine

If the time of receipt of the message is past the end of the validity
period, the message shall be discarded. O herwise, each nessage, together
with the last line of the header, shall be placed into an associated data
element, if one has been defined, where expiration time is the end of the
validity period. |If an associated data elenment has not been defined, the
message shall be discarded. |If the length of the message exceeds the
length of the data elenent, the nessage shall be sent to the Service A edit
consol e.
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The ww nessage foll ows the header starting on a new line and ending with

the end of this message group. The nessage is identified by searching the
message for the word NUMBER or NR and using the next field, which must be a
three digit nuneric, as the nessage nunber

A wWw nmessage may be canceled in two ways. The first is when the header is
received and the word CANCEL is encountered prior to encountering the
message nunber. The second way to cancel a WW nessage is after receipt of
the follow ng header

nnn
(text)
MKC AWW dtg
wher e:
nnn i S the WMSC message nunber
(text) is an optional user specified text
dtg is the date tinme group
The next line will be in the follow ng format
Wwmmm (text) CANCELED
wher e

mmm | S the WW message number
(text) is any text with the exception of the characters CANCEL

The second way to amend a WW nmessage is the receipt of the followng
header :

nnn

(text)
MKC WW-A dtg

wher e:

nnn | S the WMSC nessage number
(text) is an optional user specified text
dtg is the date time group
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The ww amendment is further identified by searching the nessage for the
wor d NUMBER or NR and using the next field, which nust be a three digit
nuneric, as the nessage nunber

WW nessage groups are input fromthe Service Aline directly. Individua
WW nessages are also received fromthe edit and correction procedure.

1-20.3.10.4.7.2 Functional Processing.- The Ww groups shall be recogni zed
by detection of the entire header. [Individual WW nessages shall be
detected by recognizing text on a new line follow ng the header. Each new
Www nessage shall be placed with the third line of the header into an
associated data element, if one has been defined, whose data element name
IS the WW nessage nunber, and whose expiration tine is until canceled. If
an associated data element has not been defined, the nessage shall be
discarded. If the length of the message exceeds the length of the data

el ement, the message shall be sent to the Service A edit console

Each ww amendnment message with the last line of its header shall be
appended to the original WWw message with the sane WW nessage nunber, if a
data element with the same WW nessage nunber exists. If a data el ement
with the sane WW nessage number does not exist, or if the length of the
original and appended nessages exceeds the length of the data elenent, the
conmbi ned message shall be sent to the Service A edit console

If a Ww cancel nmessage is received, the associated data element containing
a WW nessage Wi th the same WW nessage number as that of the cancel message
shall be removed fromthe data base. |f no Ww nessage data el ement has
been defined, or if no defined WW message data el enent contains the sane WW
message nunbers as that of the cancel message, the cancel nessage shall be
sent to the Service A edit console

1-20.3.10.4.7.3 External Qutputs

Data elements specified as being set in the functional-processing
section.

WW messages to the Service A edit console with an indication of the
| ocation of the discrepancy.

1~20.3.10.4.7.4 Error Processing.- If a nessage fails to conformto the
specified input format, If a duplicate WW nessage nunber exists, if an
anendnent or-cancel massage has no corresponding original message, or if
the length of a field exceeds the length of the data elenment into which it
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The ww amendment is further identified by searching the nessage for the
wor d NUMBER or NR and using the next field, which nust be a three digit
nuneric, as the nessage nunber

WW nessage groups are input fromthe Service Aline directly. Individua
WW nessages are also received fromthe edit and correction procedure.

1-20.3.10.4.7.2 Functional Processing.- The Ww groups shall be recogni zed
by detection of the entire header. [Individual WW nessages shall be
detected by recognizing text on a new line follow ng the header. Each new
Www nessage shall be placed with the third line of the header into an
associated data element, if one has been defined, whose data element name
IS the WW nessage nunber, and whose expiration tine is until canceled. If
an associated data element has not been defined, the nessage shall be
discarded. If the length of the message exceeds the length of the data

el ement, the message shall be sent to the Service A edit console

Each ww amendnment message with the last line of its header shall be
appended to the original WWw message with the sane WW nessage nunber, if a
data element with the same WW nessage nunber exists. If a data el ement
with the sane WW nessage number does not exist, or if the length of the
original and appended nessages exceeds the length of the data elenent, the
conmbi ned message shall be sent to the Service A edit console

If a Ww cancel nmessage is received, the associated data element containing
a WW nessage Wi th the same WW nessage number as that of the cancel message
shall be removed fromthe data base. |f no Ww nessage data el ement has
been defined, or if no defined WW message data el enent contains the sane WW
message nunbers as that of the cancel message, the cancel nessage shall be
sent to the Service A edit console

1-20.3.10.4.7.3 External Qutputs

Data elements specified as being set in the functional-processing
section.

WW messages to the Service A edit console with an indication of the
| ocation of the discrepancy.

1~20.3.10.4.7.4 Error Processing.- If a nessage fails to conformto the
specified input format, If a duplicate WW nessage nunber exists, if an
anendnent or-cancel massage has no corresponding original message, or if
the length of a field exceeds the length of the data elenment into which it
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Each wWH group contains one message beginning on the line follow ng the |ast
line of the header

A WH message is cancel ed by transm ssion of the header described above and
the words CANCEL or CNCL in the first line of the message.

WH nmessage groups are input fromthe Service Aline directly. Individua
WH messages are al so received fromthe edit and correction procedure.

1-20.3.10.4.8.2 Functional Processing.- The WH groups shall be recogni zed
by detection of the entire header. Individual WH nessages shall be
detected by recognizing text on a new line follow ng the header. Each WH
message with the last [ine of the header shall be placed into the wH data
element, if it has been defined, whose expiration time is until canceled

If an old WH nessage is residing in the Wi data el enent when a new WH
nessage is received, the new message shall replace the old one. |If no data
el ement has been defined, the nessage shall be discarded

If a WH cancel message is received, and the WH data el ement contains a WH
message, the WA nessage shall be renmoved from the data base

1-20.3.10.4.8.3 External Qutputs

Data elements specified as being set in the functional processing
section.

WH nessages to the Service A edit console with an indication of the
| ocation of the discrepancy.,

1-20.3.10.4.8.4 Error Processing.- If a nessage fails to conformto the
specified input format, if the length of a field exceeds the Iength of the
data element into which it is to be placed, or if a WH cancel nessage is
received and no WH nessage is currently being stored in the data base, the
message shall be sent to the Service A edit console with an indication of
the location of the discrepancy, and no fields from the nessage shall be
placed into data el enents

1-20.3.10.4.8.5 Qual ity Assurance Provisions.- The acceptance testing is
intended to denonstrate that status type fields are correctly processed for
all values, that both presence and absence of optional fields are correctly
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processed and that field size constraints are correctly applied. These
guidelines are elaborated for specific fields below Acceptance of al
valid field termnation values and rejection of at least one invalid field
termnnation value shall be denonstrated for each field processed

(a) Oigin: Only the origin MA shall be accepted. At |east one
valid origin not of interest shall be rejected and sent to the edit
consol e.

(b) Cancellation: A valid cancellation message for an existing WH
message shall be accepted and cancellation of the nessage shall be
denonstrated. A valid cancellation message for a non-existant WH
message shall be rejected and sent to the edit console

1-20.3.10.4.9 Procedure 9 - WS, uws, WA, and WAC Group Processing

1-20.3.10.4.9.1 External Inputs.- The WS, uWs, WA, and WAC group process
shal| accept for processing Ws, Uws, WA, and WAC nessage groups with the
followi ng three Iine header

nnn

(text)

ooo WS dtg
or

ooo UWS dtg
or

ooo WA dtg
or

ooo WAC dtg
wher e:

nnn i S the WMSC nessage nunber

(text) is an optional user specified text
ooo IS the nessage origin

dtg is the date time group
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processed and that field size constraints are correctly applied. These
guidelines are elaborated for specific fields below Acceptance of al
valid field termnation values and rejection of at least one invalid field
termnnation value shall be denonstrated for each field processed

(a) Oigin: Only the origin MA shall be accepted. At |east one
valid origin not of interest shall be rejected and sent to the edit
consol e.

(b) Cancellation: A valid cancellation message for an existing WH
message shall be accepted and cancellation of the nessage shall be
denonstrated. A valid cancellation message for a non-existant WH
message shall be rejected and sent to the edit console

1-20.3.10.4.9 Procedure 9 - WS, uws, WA, and WAC Group Processing

1-20.3.10.4.9.1 External Inputs.- The WS, uWs, WA, and WAC group process
shal| accept for processing Ws, Uws, WA, and WAC nessage groups with the
followi ng three Iine header

nnn

(text)

ooo WS dtg
or

ooo UWS dtg
or

ooo WA dtg
or

ooo WAC dtg
wher e:

nnn i S the WMSC nessage nunber

(text) is an optional user specified text
ooo IS the nessage origin

dtg is the date time group
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WS, Uws, WA, and WAC message groups are input fromthe Service A line
directly. Individual messages from these groups are also received from the

edit and correction procedure

1-20.3.10.4.9.2 Functi onal Processing.- The ws, tws, WA, and WAC groups

shal| be recognized by detection of the entire header. Individual messages
shal | be detected by recognizing the validity tine fields starting on a new
line. If a nessage did not conme froman origin of interest, or if the time

the message was received is past the validity tinme plus an adaptation
paranmeter, the message shall be discarded

Qtherwise, each new nessage and the last line of the header shall be placed
into an associated data elenment, if one has been defined, which is uniquely
identified in its nane using the origin, type, and phonetic al phabet of the
message, and whose expiration time Is either the valid until tine plus an
adaptation parameter, or until canceled. |If an associated data el enent has
not been defined, the message shall be discarded. |If the length of the
message exceeds the length of the data element, the nessage shall be sent
to the Service A edit console

If a message is received with the same origin, type, and phonetic al phabet
as a previous nessage, but with a nunber higher by one or the letters cor
following the same nunber as a nessage already in a data elenent, the
earlier message shall be replaced by the later message with the last |ine
of the header, and the validity time shall be updated, if necessary.
Qtherwise, the later nessage with the same origin, type, and phonetic

al phabet as a previous nessage shall be sent to the Service A edit console

If a cancellation message is received froman origin of interest, the
message with the same origin, type, phonetic al phabet, and nunber as those
in the cancellation message shall be renoved from the data base

1-20.3.10.4.9.3 External Qutputs

Data el ements specified as being set in the functional processing

section.
ws, uws, WA, and WAC nessages to the Service A edit console with an
indication of the location of the discrepancy.

1-20.3.10.4.9.4 Error Processing.- A message shall be discarded for any of
the follow ng reasons
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The nessage did not cone froman origin of interest

The time the message was received was past the valid until time plus
an adaptation paraneter

An associated data element for a message has not been defined

A nmessage shall be sent to the edit console with an indication of the
|l ocation of the discrepancy and no fields from the nessage shall be placed
into data elenments, for any of the follow ng reasons

The message fails to conformto the specified format

The length of the message exceeds the length of the data el enent
into which it is to be placed

The nunber of the first nmessage received with a particular origin,
type, and phonetic al phabet is not 1.

The number of the message is not one greater than the nunber of a
message currently stored with the sanme origin, type, and phonetic

al phabet .

The letters cor follow a nunber of a nessage wi thout a corresponding
message currently stored with the same origin, type, phonetic

al phabet, and nunber.

A nessage is received with the same origin, type, phonetic al phabet,
and nunber as a message currently stored, but wthout the letter COR
following the number of the message just received

A cancel lation message is received for which there is no nessage
with the same origin, type, phonetic alphabet, and nunber currently
stored.

1-20.3.10.4.9.5 Qual ity Assurance Provisions.- The acceptance testingis
intended to denonstrate that status type fields are correctly processed for
all values, that both presence and absence of optional fields are correctly
processed and that field size constraints are correctly applied. These

gui delines are elaborated for specific fields bel ow. Acceptance of al
valid field termnation values and rejection of at least one invalid field
term nation value shall be demonstrated for each field processed

(a) Oigin: At least three different valid origins of interest (if
there are at least three) shall be accepted. At least one valid
origin not of interest shall be rejected. It shall be denonstrated
that an invalid origin causes an edit alert and a valid origin not
of interest does not. Oigins that are too short, too long, or
termnated by a character other than a space shall be rejected
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The nessage did not cone froman origin of interest

The time the message was received was past the valid until time plus
an adaptation paraneter

An associated data element for a message has not been defined

A nmessage shall be sent to the edit console with an indication of the
|l ocation of the discrepancy and no fields from the nessage shall be placed
into data elenments, for any of the follow ng reasons

The message fails to conformto the specified format

The length of the message exceeds the length of the data el enent
into which it is to be placed

The nunber of the first nmessage received with a particular origin,
type, and phonetic al phabet is not 1.

The number of the message is not one greater than the nunber of a
message currently stored with the sanme origin, type, and phonetic

al phabet .

The letters cor follow a nunber of a nessage wi thout a corresponding
message currently stored with the same origin, type, phonetic

al phabet, and nunber.

A nessage is received with the same origin, type, phonetic al phabet,
and nunber as a message currently stored, but wthout the letter COR
following the number of the message just received

A cancel lation message is received for which there is no nessage
with the same origin, type, phonetic alphabet, and nunber currently
stored.

1-20.3.10.4.9.5 Qual ity Assurance Provisions.- The acceptance testingis
intended to denonstrate that status type fields are correctly processed for
all values, that both presence and absence of optional fields are correctly
processed and that field size constraints are correctly applied. These

gui delines are elaborated for specific fields bel ow. Acceptance of al
valid field termnation values and rejection of at least one invalid field
term nation value shall be demonstrated for each field processed

(a) Oigin: At least three different valid origins of interest (if
there are at least three) shall be accepted. At least one valid
origin not of interest shall be rejected. It shall be denonstrated
that an invalid origin causes an edit alert and a valid origin not
of interest does not. Oigins that are too short, too long, or
termnated by a character other than a space shall be rejected



~187~- FAA~-ER-500-007/1

The end of nessage is either the end of the group, or the beginning of the
next nmessage on a new line starting with

CONVECTI VE SIGMET nunber r

Al'l messages in the same group have the sanme origin designator of C, E, or
W.

WST message groups are input fromthe Service Aline directly, Individua
WST nessages are also received fromthe edit and correction procedure.

1-20.3.10.4.10.2 Functional Processing.- The WST groups shall be
recogni zed by detection of the entire header. |Individual WST nessages
shall be detected by the third line of the header, or by a simlar line
w thout the origin field

Each message, together with the third line of the header, shall be placed
into an associated data elenent, if one has been defined, identified by the

convective SIGMET nunber, whose expiration time is until canceled. |If an
associ ated data element has not been defined, the message shall be
discarded. If the length of the nmessage exceeds the length of the data

el ement, the message shall be sent to the Service A edit console

When a cancel nessage is received, the convective SIGMET currently stored
with the same origin and nunber shall be removed from the data base

Wien a group is received for which there is no convective SIGMET, the
entire group shall be discarded

1-20.3.10.4.10.3 External Qut put

Data elements specified as being set in the functional processing
section.

WST nessages to the Service A edit console with an indication of the
| ocation of the discrepancy.

1-20.3.10.4.10.4 Error Processing.~ A message shall be sent to the edit
console with an indication of the location of the discrepancy, and no
fields from the message shall be placed into data elenments, for any of the
foll owi ng reasons

The message fails to conformto the specified format
The length of the message exceeds the length of the data el ement
into which it is to be placed
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A WST nessage is received with the sane origin and number as a WST
message currently stored.

A WST cancel message is received for which no WST message with the
same origin and nunber is currently stored

1-20.3.10.4.10.5 Qual ity Assurance Provi sions.- The acceptance testing is
Intended to denonstrate that status type fields are correctly processed for
all values, that both presence and absence of optional fields are correctly
processed and that field size constraints are correctly applied. These
guidelines are elaborated for specific fields below. Acceptance of al
valid field termnation values and .rejections of at |east one invalid field
termnation value shall be denonstrated for each field processed

(a) Oigin: Acceptance of the three valid origins, and rejection
of invalid origins consisting of an invalid al phabetic character, a
nuneric character, and two valid characters shall be denonstrated

(b) Nunber: Acceptance of 1, 10, and 999, and rejection of 0, -1,
1000, and a field with a non-nuneric character shall be
denonst rat ed

1-20.3.10.4.11 Procedure 11 = FA G oup Processi ng

1-20.3.10.4.11.1 External Inputs.- The FA group process shall accept for
processing FA nessage groups wth the following two |ine header

nnn
ooo FA dtg

wher e:
nnn | S the WMSC message nunber
ooo IS the nessage origin
dtg is the date tine group

The FA nessage follows the header beginning on a new line, and ending with
the end of the message group

An FA message is anmended or corrected by transmssion of a header whose
second line has the followng format

ooo FA AMD dtg
or
000 FA COR dtg

where ooo and dtg are as defined above.
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A WST nessage is received with the sane origin and number as a WST
message currently stored.

A WST cancel message is received for which no WST message with the
same origin and nunber is currently stored

1-20.3.10.4.10.5 Qual ity Assurance Provi sions.- The acceptance testing is
Intended to denonstrate that status type fields are correctly processed for
all values, that both presence and absence of optional fields are correctly
processed and that field size constraints are correctly applied. These
guidelines are elaborated for specific fields below. Acceptance of al
valid field termnation values and .rejections of at |east one invalid field
termnation value shall be denonstrated for each field processed

(a) Oigin: Acceptance of the three valid origins, and rejection
of invalid origins consisting of an invalid al phabetic character, a
nuneric character, and two valid characters shall be denonstrated

(b) Nunber: Acceptance of 1, 10, and 999, and rejection of 0, -1,
1000, and a field with a non-nuneric character shall be
denonst rat ed

1-20.3.10.4.11 Procedure 11 = FA G oup Processi ng

1-20.3.10.4.11.1 External Inputs.- The FA group process shall accept for
processing FA nessage groups wth the following two |ine header

nnn
ooo FA dtg

wher e:
nnn | S the WMSC message nunber
ooo IS the nessage origin
dtg is the date tine group

The FA nessage follows the header beginning on a new line, and ending with
the end of the message group

An FA message is anmended or corrected by transmssion of a header whose
second line has the followng format

ooo FA AMD dtg
or
000 FA COR dtg

where ooo and dtg are as defined above.
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(a) Oigin: At least three different valid origins of interest (if
there are at least three) shall be accepted, and at |east one valid
origin not of interest shall be rejected. It shall be demonstrated
that an invalid origin causes an edit alert and the valid origin not
of interest does not. Oigins that are too short, too long, or
termnated by a character other than a space shall be rejected.

(b) Tinme: Acceptance of nmessages w th 0000, 0001, 2358, and 2359
in the time subfield of the data time group shall be demonstrated.
Rej ection of non-nuneric characters, 2400, 0060, and 3000 shal| be
denonst r at ed.

1~20.3.10.4.12 Procedure 12 - FT G oup Processi ng

1-20.3.10.4.12.1 External | nputs.- The FT group process shall accept for
processing FT nmessage groups with the following three to five line header:

nnn
(text)

FTUS1 KNKA dtg

(ooo FT)

ooo dtg nNessage text

or
ooo FT AMD nunber dtg nessage text
or
oco AMD nunber dtg nessage text
or
ooo AMD dtg nessage text
or
ooo FT COR dtg nessage text
or

ooo FT RTD dtg nessage text

wher e:
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(a) Oigin: At least three different valid origins of interest (if
there are at least three) shall be accepted, and at |east one valid
origin not of interest shall be rejected. It shall be demonstrated
that an invalid origin causes an edit alert and the valid origin not
of interest does not. Oigins that are too short, too long, or
termnated by a character other than a space shall be rejected.

(b) Tinme: Acceptance of nmessages w th 0000, 0001, 2358, and 2359
in the time subfield of the data time group shall be demonstrated.
Rej ection of non-nuneric characters, 2400, 0060, and 3000 shal| be
denonst r at ed.

1~20.3.10.4.12 Procedure 12 - FT G oup Processi ng

1-20.3.10.4.12.1 External | nputs.- The FT group process shall accept for
processing FT nmessage groups with the following three to five line header:

nnn
(text)

FTUS1 KNKA dtg

(ooo FT)

ooo dtg nNessage text

or
ooo FT AMD nunber dtg nessage text
or
oco AMD nunber dtg nessage text
or
ooo AMD dtg nessage text
or
ooo FT COR dtg nessage text
or

ooo FT RTD dtg nessage text

wher e:
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processed and that field size constraints are correctly applied. These
gui delines are elaborated for specific fields below Acceptance of al
valid field termnation values and rejection of at least one invalid field
term nation value shall be demonstrated for each field processed

(a) Oigin: At least three different valid origins of interest (if
there are at least three) shall be accepted. At least one valid
origin not of interest shall be rejected. It shall be denonstrated
that an invalid origin causes an edit alert and the valid origin not
of interest causes an edit alert and the valid origin not of
interest does not. (Origins that are too short, too long, or
termnated by a character other than a space shall be rejected

(b) Time: Time subfields within the date time group with 0000,
0001, 2358, and 2359 shall be accepted. Time subfields with
non-nuneri ¢ characters, 2400, 0060, and 3000 shall be denonstrated.

1-20.3.10.4.13 Procedure 13 - FD G oup Processing,

1-20.3.10.4.13.1 External Inputs.- The FD group process shall accept for
processing FD message groups with the follow ng six |ine header

nnn

(text)

FDn KNKA dtg

DATA BASED ON dtgZz

VALI D dtgz FOR USE tg-tgz TEMPS NEG ABV 24000

FT 3000 6000 9000 12000 18000 24000 30000 34000 39000

wher e:

nnn | S the WMSC messge nunber

(text) is an optional user specified text
nisi1,2,or 3

dtg is the date tine group

tg is the tine group

The next line contains an FD nmessage and begins with a three character
origin. Each FD nessage takes up only one line

FD message groups are input fromthe Service Aline directly. Individua
FD nessages are also'received fromthe edit and correction procedure.
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1-20.3.10.4.13.2 Functi onal Processing.~ The FD groups shall be recogni zed

by detection of the entire header. [Individual ¥D messages shall be
detected by recognizing the origin at the beginning of a new line. ¥FDi,
FD2, and FD3 nessages are processed as if they are separate message types.

If the message did not come froman origin of interest, or the nessage
expiration time has already passed, the message shall be discarded.
Qtherwi se, each nessage and the last three lines of the header shall be
placed into as associated data elenent, if one has been defined, and shal
replace the nessage currently stored in that data elenent, if any. The
data el ement shall be identified by the origin, and shall have an
expiration tine of the end of the validity period plus an adaptation
paraneter. At the expiration tine, the message shall be removed from the
data base. If an associated data element has not been defined, the nessage
shall be discarded. |f the length of the nmessage exceeds the length of the
data elenment, the message shall be sent to the Service A edit console.

1-20.3.10.4.13.3 External Qutputs

Data el ements specified as being set in the functional processing
section.

FD nessages to the Service A edit console with an indication of the
| ocation of discrepancy.

1-20.3.10.4.13.4 Error Processing.— |f a message that is deternmined to be
for an origin of interest for this site fails to conformto the specified
input format, or if the length of a field exceeds the length of the data
element into which it is to be placed, the message shall be sent to the
Service A edit console with an indication of the location of the

di screpancy, and no fields from the message shall be placed into data

el enent s

1-20.3.10.4.13.5 Qual ity Assurance Provisions.- The acceptance testing is
Intended to denonstrate that status type fields are correctly processed for
all values, that both presence and absence of optional fields are correctly
processed and that field size constraints are correctly applied. These

gui delines are elaborated for specific fields bel ow. Acceptance of al
valid field termnation values and rejection of at least one invalid field
termnation value shall be demonstrated for each field processed

(a) Oigin: At least three different valid origins of interest (if
there are at |east three) shall be accepted. At least one valid
origin not of interest shall be rejected. It shall be denonstrated
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1-20.3.10.4.13.2 Functi onal Processing.~ The FD groups shall be recogni zed

by detection of the entire header. [Individual ¥D messages shall be
detected by recognizing the origin at the beginning of a new line. ¥FDi,
FD2, and FD3 nessages are processed as if they are separate message types.

If the message did not come froman origin of interest, or the nessage
expiration time has already passed, the message shall be discarded.
Qtherwi se, each nessage and the last three lines of the header shall be
placed into as associated data elenent, if one has been defined, and shal
replace the nessage currently stored in that data elenent, if any. The
data el ement shall be identified by the origin, and shall have an
expiration tine of the end of the validity period plus an adaptation
paraneter. At the expiration tine, the message shall be removed from the
data base. If an associated data element has not been defined, the nessage
shall be discarded. |f the length of the nmessage exceeds the length of the
data elenment, the message shall be sent to the Service A edit console.

1-20.3.10.4.13.3 External Qutputs

Data el ements specified as being set in the functional processing
section.

FD nessages to the Service A edit console with an indication of the
| ocation of discrepancy.

1-20.3.10.4.13.4 Error Processing.— |f a message that is deternmined to be
for an origin of interest for this site fails to conformto the specified
input format, or if the length of a field exceeds the length of the data
element into which it is to be placed, the message shall be sent to the
Service A edit console with an indication of the location of the

di screpancy, and no fields from the message shall be placed into data

el enent s

1-20.3.10.4.13.5 Qual ity Assurance Provisions.- The acceptance testing is
Intended to denonstrate that status type fields are correctly processed for
all values, that both presence and absence of optional fields are correctly
processed and that field size constraints are correctly applied. These

gui delines are elaborated for specific fields bel ow. Acceptance of al
valid field termnation values and rejection of at least one invalid field
termnation value shall be demonstrated for each field processed

(a) Oigin: At least three different valid origins of interest (if
there are at |east three) shall be accepted. At least one valid
origin not of interest shall be rejected. It shall be denonstrated
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there is currently stored on ol der message with the same origin, the newer
message shall replace the older one. If an associated data el ement has not
been defined, the message shall be discarded. |f the length of the nessage
exceeds the length of the data element, the message shall be sent to the
Service A edit console.

1-20.3.10.4.14.3 External Qutputs

Data elements specified as being set in the functional processing
section.

SD messages to the Service A edit console with an indication of the
| ocation of the discrepancy.

1-20.3.10.4.14.4 Error Processing.- |If a message that is deternmned to be
for an origin of interest for this site fails to conformto the specified
input format, or if the length of a field exceeds the length of the data
element into which it is to be placed, the nessage shall be sent to the
Service A edit console with an indication of the location of the

di screpancy, and no fields from the message shall be placed in data

el enent s

1-20.3.10.4.14.5 Qual i ty Assurance Provi sions. - The acceptance testing is
Intended to denonstrate that status fields are correctly processed for al
val ues, that both presence and absence of optional fields are correctly
processed and that field size constraints are correctly applied. These
gui delines are elaborated for specific fields bel ow Acceptance of al
valid field termnation values and rejection of at least one invalid field
termnation value shall be denonstrated for each field processed

(a) Oigin: At least three different valid origins of interest (if
there are at least three) shall be accepted. At least one valid
origin not of interest shall be rejected. It shall be denonstrated
that an invalid origin causes an edit alert and the valid origin not
of interest does not. Origins that are too short, too long, or
termnated by a character other than a space shall be rejected

(b) Time: Acceptance of nessages with 0000, 0001, 2358 and 2359
shal| be demonstrated. Rejection of non-nuneric characters, 2400,
0060, and 3000 shal | be denpnstrat ed.
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1-20.3.10.4.15 Procedure 15 - TWEB/SYNS G oup Processi ng

1-20.3.10.4.15.1 External Inputs.- The TWEB and SYNS group processes shal
accept for processing TWEB and SYNS message groups with the follow ng three
l'i ne header

nnn
(text)
rrr TWEB dtg TWEB nessage text

or

rrr TWEB RTD dtg TWEB nessage text
or

rrr TWEB AMD dtg TWEB nessage text
or

ooo SYNS dtg SYNS nessage text
or

ooo SYNS RTD dtg SYNS nessage text
or

ooo SYNS AMD dtg SYNS nessage text
wher e:

nnn i S the WMSC message nunber

(text) is the optional user specified text
rrr i S a TWEB rout e nunber

dtg is the date time group

0oo IS a TWEB SYNS origin

An end of nessage is detected by the beginning of a new message or the end
of the message group. TWEB and SYNS message groups are input fromthe
Service A line directly. [Individual TWEB and SYNS messages are al so
received fromthe edit and correction procedure
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1-20.3.10.4.15 Procedure 15 - TWEB/SYNS G oup Processi ng

1-20.3.10.4.15.1 External Inputs.- The TWEB and SYNS group processes shal
accept for processing TWEB and SYNS message groups with the follow ng three
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nnn
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rrr TWEB dtg TWEB nessage text
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rrr TWEB AMD dtg TWEB nessage text
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ooo SYNS dtg SYNS nessage text
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ooo SYNS RTD dtg SYNS nessage text
or

ooo SYNS AMD dtg SYNS nessage text
wher e:

nnn i S the WMSC message nunber

(text) is the optional user specified text
rrr i S a TWEB rout e nunber

dtg is the date time group

0oo IS a TWEB SYNS origin

An end of nessage is detected by the beginning of a new message or the end
of the message group. TWEB and SYNS message groups are input fromthe
Service A line directly. [Individual TWEB and SYNS messages are al so
received fromthe edit and correction procedure
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be denmonstrated that an invalid origin causes an edit alert and the
valid origin not of interest does not. Oigins that are too short,
too long, or termnated by a character other than a space shall be
rejected

(b) Time: Acceptance of messages with 0000, 0001, 2358, and 2359
shal | be denonstrated. Rejection of non-nuneric characters, 2400,
0060, and 3000 shall be denonstrated.

1-20.3.10.4.16 Procedure 16 -= WO G oup Processing

1-20.3.10.4.16.1 External | nputs.- The WO group process shall accept for

processing WO groups with the following three |ine header

wher e;

wher e

nnn
(text)
nmessage identifier

nnn i S the WMSC nessage number
(text) is the optional user specified text
nmessage identifier is one of the follow ng:

WOCAln KMIA
WOCAln MJSJ
WONT1n KBOS
WONT1n KDCA
WOPN1n KSFO
WOPN1n PHNL
WOHWm PHNL
WOHWp PHLI
WOHWp PHOG
WOHWp PHTO
WOPA  PHNL
WOPN  PHNL
WOPS  NFFN
WOPS  PHNL
WOUS1 KAWN

o8B

N — —
1

w wuwn
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The wo text follows the header starting on a new line and ends with the end
of message group. WO message groups are input fromthe Service A line
directly. Individual WO nessages are also received fromthe edit and
correction procedure

1-20.3.10.4.16.2 Functional Processing.- The wo groups shall be recogni zed
by detection of the entire header. Individual WO nessages shall be
detected by recognizing the text of the message starting on a new |ine
after the header

Each nessage shall be placed into an associated data elenent, if one has
been defined, identified by the nessage identifier, and whose expiration
time is until replaced. |If a new nessage is received for which there is
currently stored an ol der nessage with the same nessage identifier, the
newer nessage shall replace the older one. [If an associated data elenent
has not been defined, the nessage shall be discarded. If the length of the
message exceeds the length of the data elenment, the nessage shall be sent
to the Service A edit console.

1-20.3.10.4.16.3 External Qutputs

Data el enents specified as being set in the functional processing
section

WO messages to the Service A edit console with an indication of the
| ocation of the discrepancy.

1-20.3.10.4.16.4 Error Processing.- If a Wo nmessage header has an illegal
message identifier or the header or message fails to conformto the
specified input format, or if the length of a field exceeds the length of
the data elenent into which it is to be placed, the message shall be sent
to the Service A edit console with an indication of the location of the

di screpancy, and no fields fromthe nessage shall be placed in data

el ement s

1-20.3.10.4.16.5 Qual ity Assurance Provisions.- The acceptance testing is
intended to dermonstrate that status type fields are correctly processed for
all values, that both presence and absence of optional fields are correctly
processed and that field size constraints are correctly applied. These
guidelines are elaborated for specific fields below. Acceptance of all
valid field termnation values and rejection of at |east one invalid field
termnnation value shall be denonstrated for each field processed

In particular, all nessage valid identifiers shall be accepted, and nessage
identifiers with illegal n, m, or p values, illegal tw or three letter
subfiel ds following the WO, and illegal four letter groups in the |ast
field shall be rejected
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The wo text follows the header starting on a new line and ends with the end
of message group. WO message groups are input fromthe Service A line
directly. Individual WO nessages are also received fromthe edit and
correction procedure

1-20.3.10.4.16.2 Functional Processing.- The wo groups shall be recogni zed
by detection of the entire header. Individual WO nessages shall be
detected by recognizing the text of the message starting on a new |ine
after the header

Each nessage shall be placed into an associated data elenent, if one has
been defined, identified by the nessage identifier, and whose expiration
time is until replaced. |If a new nessage is received for which there is
currently stored an ol der nessage with the same nessage identifier, the
newer nessage shall replace the older one. [If an associated data elenent
has not been defined, the nessage shall be discarded. If the length of the
message exceeds the length of the data elenment, the nessage shall be sent
to the Service A edit console.

1-20.3.10.4.16.3 External Qutputs

Data el enents specified as being set in the functional processing
section

WO messages to the Service A edit console with an indication of the
| ocation of the discrepancy.

1-20.3.10.4.16.4 Error Processing.- If a Wo nmessage header has an illegal
message identifier or the header or message fails to conformto the
specified input format, or if the length of a field exceeds the length of
the data elenent into which it is to be placed, the message shall be sent
to the Service A edit console with an indication of the location of the

di screpancy, and no fields fromthe nessage shall be placed in data

el ement s
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1-20.3.10.4.17.2 Functi onal Processing.— The FX groups shall be recognized
by detection of the entire header. [Individual FX messages shall be
detected by recognizing the text of the nessage starting on a new |ine
after the header

Each nessage shall be placed into an associatec data el enent, if one has
been defined, identified by the message identifier, and whose expiration
tinme is until replaced. If new nmessage is received for which there is
currently stored an ol der n .ssage With the same nmessage identifier, the
newer message shall replace the older one. |[If an associated data elenent
has not been defined, the message shall be discarded. [If the length of the
message exceeds the length of the data element, the nessage shall be sent
to the Service A edit console

1-20.3.10.4.17.3 External Qutputs

Data el ements specified as being set in the functional processing
section.

FX messages to the Service A edit console with an indication of the
| ocation of the discrepancy.

1-20.3.10.4.17.4 Error Processing.- If a FX nessage header has an illegal
message identifer or the header of message fails to conformto the
specified input format, or if the length of a field exceeds the length of
the data element into which it is to be placed, the message shall be sent
to the Service A edit console with an indication of the location of the

di screpancy, and no fields from the message shall be placed in data

el enent s

1-20.3.10.4.17.5 Que .ity Assurance Provisions.- The acceptance testing is
Intended to demonstrete that status type fields are correctly processed for
all values, that both presence and absence of optional fields are correctly
processed and that field size constraints are correctly applied. These

gui delines are elaborated for specific fields bel ow Acceptance of al
valid field termnation values and rejection of at least one invalid field
term nation value shall be demonstrated for each field processed

In particular, all valid nessage identifiers shall be accepted, and at
| east one invalid message identifier shall be rejected

1-20.2 10.4.18 Procedure 18 - Message Editing and Correction

1-20.3 10.4.18.1 External Inputs.~ The message editing process shal
accept the following inputs fromthe Service A group processes
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If the operator enters the > EA conmand followed by the corrected nessage
that message will be rerouted to the originating Service A process and
deleted fromthe edit queue.

If the operator enters the > XA command, the message shall be discarded

When the Service A message queue becones enpty, the Service A alarm shal
be removed fromthe Service A console al arm area.

If the operator enters the > QA command, the nessage shall be placed in the
queue at the back

If the operator enters the > LA command, the previous message shall be
di splayed for editing or other command processing in the same format as the
> NA command

1-20.3.10.4.18.3 External CQutputs

Corrected messages to appropriate Service A process

Di spl ayabl e messages to the Service A edit console as described in
the functional processing section

Service A nessage alarmto the Service A edit console alarmarea.
Deletion of Service A message alarm fromthe Service A edit console
al armarea.

1-20.3.10.4.18.4 Error Processing.- If there is not roomin the queue for
a message received froma Service A group process, an alarmw !l be output
to the Service A edit console and the new nmessage shall be discarded

Any attenpt to acknow edge a Service A alarm (> DA, A) or to request the
next message (NA) when the queue is enpty or the |ast message when none is
available, will result in the display of the message "NONE'

Any attenpt to delete a message from the queue that is not the nost
recently displayed nessage or to act on a non-existent message shall result
in the response "TH' S MESSAGE NOT AVAI LABLE."

1-20.3.10.4.18.5 Qual ity Assurance Provisions.- Qutput of the al armwhen
one or nore than one message are placed in the queue shall be denonstrated
Retention of the alarmuntil the last nessage in the queue is discarded

(> xA) and until the last nessage in the queue is edited (>EA) shall be
denonstrated. Retention of the alarm when the |ast nessage in the queue is
queued (> QA) shall be denonstrated
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TABLE 1-20-4

SUMVARY OF COMMAND SEQUENCES

Pr evi ous Present Conmand

Comand NA LA XA* EA% QA%
NA or DA A N L N E N
LA N L | E L
XA N L | E L
EA N L I E L
QA N L I E L
N = Action performed on message at front of queue

L = Action performed on nessage in |ast nessage nenory.

E = Action performed on edited nessage

| =

Invalid sequence

* These actions remove the nmessage fromthe front of the queue and place it
in last message nmenory.
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* These actions remove the nmessage fromthe front of the queue and place it
in last message nmenory.
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(b) 'software’ control, via the maintenance, Cab, and TRACON SMDs
operating at level 1 access protection, of the follow ng devices

ILS

ALS

SFL

MATS

VASI

Runway edge |ights

Runway center line lights
REIL

Engi ne generat or

(¢) Specification of the commands and the command messages.

1-20.3.11.2 System Conponents Requi red.- cps, Cab SMD, TRACON SMD,
Mai nt enance SMD, LCP, and FPU (test device).

1-20.3.11.3 G her Denpnstrable Units Required.- DUl, DU2, DU3, DU4, DU5,
DU6, and DU7.

1-20.3.11.4 Function 1 - Control Lights.- For each runway assigned to him
the tower cab controller may select a light |evel for ALS, SFL, VASI,

runway edge lights, runway centerline lights, and REIL, or he may turn them
off, using control buttons located at his position. This function is
supported by the function described in Section 1-20.3.11.5 and by the
proecedure descri bed bel ow.

The layout of the tower cab light control panel is shown in Figure 1-20-5.
Row 1 contains indicators in colums 1, 3, and 5 whose | egends indicate the
runways assigned to the tower cab position. These |egends are controlled
by the CPS during configuration processing.

Rows 2-5in colums 1-6 contain a push button which activates a nomentary
contact switch for each lighting system for each assigned runway. Each
push button switch assenbly contains and indicator, simlar to the assigned
runway indicators, with legends indicating the lighting system being
controlled and its current level of intensity. A blank |egend indicates
the assigned runway does not have the lighting device which that button
normal |y controls. For exanple, runway 12L has no REIL and runway 23R has
no VASI. Row 6 provides control of light intensity levels using the sane
kind of push button switch assenblies as in rows 2-5, except with fixed

| egends.
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FIGURE 1-20-5

LIGHTING CONTROL PANEL LAYOUT

Columns
1 2 3 4 5 6
12L 23R 09L
!
ALS |SEQ FL MAL | EQ FL ALS BEQ FL |
e v e | —— T -—..-_—_4___...u|
4 ON | 3 OFF 2 OFF |
RWY RWY RWY
- - - - - = - —_ = —
8 2 SR
CL CL CL
3 2 2
VASI REIL VASI | REIL
1 ON 1 ON
OFF 1 2 3 4 5 TEST |
i
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1-20.3.11.4.1.5 Qual ity Assurance Provisions.- Al the tower cab buttons
related to device control shall be activated in different sequences to
assure that the proper messages are sent to the appropriate devices

1-20.3.11,5 Function 2 - Device Control.- Fromany SMD, a user with |evel
1 access shall have the capability to control the devices listed in Section
1-20.3.11.1(b) above, by entertaining the appropriate command. This
function shall be supported by the procedures described bel ow.

1-20.3.11.5.1 Procedure 1 - Specify Control.- Device control nessages and
commands shal | be defined by the Iist SYS:CONTROL the format of which
message, [NAME = switch], [MASTER = device] where 'device menonic' is a
user defined ASCI1 name 1 to 20 characters long for the device to be
controlled e.g., ALS19R (the approach |lights to runway 19R). Keyword
paraneters shall be defined as follows: ADDRESS is a multiplexer device
code and the MJX channel nunber of the communication port to the lighting
syst emFPU.

MSG is a group of any length of characters (codes) specifying the contro
to be perforned

NAME i s an optional parameter consisting of an ASCII name 1 to 20
characters long which specifies a switch subparaneter for the specified
device. An exanple would be NAME = ON, which assigns the switch value ON
to MSG (see Section 1-20.3.11.5.2).

MASTER is an optional paraneter consisting of an ASCII name 1 to 8
characters long which specifies the control |ockout procedure (see Section
1-2003011.5-2)0

The list specified above is built by the user via the nodify list (M)
command, which is described in Section 1-20.3.3.4.

1-20.3.11.5.1.1 External Inputs.- Mdify List (M) comands froma SMD.

1-20.3.11.5.1.2 Functional Processing.- Special purpose software, referred
to as CHECKC, shall performerror checking as described bel ow. \

1-20.3.11.5.1.3 External Outputs.— An updated device list shall be
outputted to disk.
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1-20.3.11.5.1.4 Error Processing.— User input shall be checked for
duplicate definitions, where a duplicate definition shall be defined as two
list entries with the sane device menonics and the same NAME keyword
value. If this error is detected the nmessage

CONTRCL DEFI NI TI ON ERROR :DUPLICATE LI ST ENTRY

shal | be displayed and processing of that entry shall be termnated without
generating the duplicate entry in the list

1-20.3.11.5.1.5 Qual ity Assurance Provisions.- This procedure shall be
tested by entering valid and invalid conmand data. The duplicate entry
error check shall be exercised and the results verified by displaying the
list.

1-20.3.11.5.2 Procedure 2 - Control Device

1-20.3.11.5.2.1 Ext ernal Inputs.- The control device conmand shall have
the followng format.

CD, device mmenonic, [control menonic], [UNLOCK]

wher e

device menonic is as defined above

control menonic is the optional name specified by the NAVE keyword
in the control |ist

UNLOCK is a precedence reordering conmand

1-20.3.11.5.2.2 Functi onal Processing.— The nessage specified in the |ist
of control command shall be sent to the address specified in the same |ist
for the device and message corresponding to the entered device mmenonic and
control mmenonic, and the control conmmand and nmessage shall be recorded
This shall occur only if the console originating the command has the

hi ghest priority, or if the MASTER console 'has unlocked the device

1-20,3.11.5.2.3 External Outputs.— Message to external device, error
messages to the SMDs, and control conmand and nmessages to the recording
devi ce.

1-20.3.11.5.2.4 Error Processing.— |If an error occurs in sending the
message to the device, the nessage
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1-20.3.12.4.1 External |Inputs.- Wth the recording tape nounted and an SMD
user logged on with level 1 access, the event reconstruction process shal
pronpt with the normal command pronpt, and shall accept only the Initiate
Reconstruction (IR), Halt Reconstruction (HR), Resume Reconstruction (RR),
Print System State Snapshot ¢38), and End Reconstruction (ER) conmmands.

The syntax of these commands is as foll ows:

IR [,STARTT = start time], [STOPT = stop tine], [STARTET - state
printout tinme 1, state printout time 2,...1, [,STATEI = State
printout interval 1, state printout interval 2,...]
HR
RR[,STARTT = start tine] [ST'PT = stop time] [,STATET = state
printout tinme 1, state print at time 2,...] [.STATEI = printout
interval 1, state printout interval 2,...]
SS
ER

wher e:

start time is the first recorded time tag for recorded data to be
reported (optional)

stop time is the last recorded time tag for recorded data to be
reported (optional).

state printout time is the time which, when a larger valued tine tag
less than or equal to the stop time is encountered, initiates
printing of a system state summary (optional)

state printout interval is the recorded time difference, in seconds,
between the tinme tag initiating printing of the last system state
sunmary and the time tag initiating printing of next system state
sunmary (optional)

The format of all tines shall be hhmmss, where hh represents a two digit
hours field, mmrepresents a two digit mnutes field, and ss represents a
two digit seconds field. Al times shall be taken as Geenw ch Mean Tine.
For exanple, 134655 represents 13 hours, 46 minutes, and 55 seconds ZULU
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The event reconstruction prccess shall also accept input fromthe recording
tape, whose format is described in Section 1-20.3.6.

1-20.3.12.4.2 Functional Processing.— Upon entry of a conplete IR
statement, if no tape Is nmounted, or the tape that is nounted is not a
recorded tape, the nessage *ZVENT RECONSTRUCTI ON ERROR:RECORDING TAPE NOT
MOUNTED shall be displayed »n the sMD. Qherw se, the system state
snapshot at the start of the recording tape shall be read and stored. If
no start time is specified i1 the IR conmand, the default value shall be
the time in the time tag of he systemstate snapshot at the beginning of
the tape

Each system state snapshot or nessage that is encountered on the tape shal
be processed into data elenents, and the current values of these data

el ements shall be replaced by the new values. |f a data element has not
been defined for a particular piece of a system state snapshot or of a
message, that piece of data shall be discarded

Wien the start time is equal to or less than the tine tag in a message
encountered on the tape, a system state summary shall be printed on the
hardcopy device, and all subsequent messages and system state snapshots
encountered on the tape shall be printed until the end tine is equal to or
less than the tinme in atime tag in a nessage encountered on the tape. If
no end time is specified in the IR command, the default value shall be the
time in the tine tag of the systemstate snapshot or the nmessage at the end
of the tape. After the final nessage or system state snapshot encountered
on the tape is printed, the current reconstructed system state data

el enents shall be printed, followed by a new line with the message 'END OF
EVENT RECONSTRUCTI ON FROM start time ZULU to stop time ZULU .

In addition to printing the system state snapshots as then are encountered
on the tape, the reconstructed system state data el ements shall be printed

(a) whenever each optional state printout time, in sequence, is
equal to or less than the time in a time tag in a nessage
encountered on the tape,

(b) every state printout interval 1, in seconds, since the |ast
state printout was encountered, then each interval 2, etc., or

(¢) by entering an HR command fol |l owed by an Ss command.



~213- FAA-ER-500-007/1

The event reconstruction prccess shall also accept input fromthe recording
tape, whose format is described in Section 1-20.3.6.

1-20.3.12.4.2 Functional Processing.— Upon entry of a conplete IR
statement, if no tape Is nmounted, or the tape that is nounted is not a
recorded tape, the nessage *ZVENT RECONSTRUCTI ON ERROR:RECORDING TAPE NOT
MOUNTED shall be displayed »n the sMD. Qherw se, the system state
snapshot at the start of the recording tape shall be read and stored. If
no start time is specified i1 the IR conmand, the default value shall be
the time in the time tag of he systemstate snapshot at the beginning of
the tape

Each system state snapshot or nessage that is encountered on the tape shal
be processed into data elenents, and the current values of these data

el ements shall be replaced by the new values. |f a data element has not
been defined for a particular piece of a system state snapshot or of a
message, that piece of data shall be discarded

Wien the start time is equal to or less than the tine tag in a message
encountered on the tape, a system state summary shall be printed on the
hardcopy device, and all subsequent messages and system state snapshots
encountered on the tape shall be printed until the end tine is equal to or
less than the tinme in atime tag in a nessage encountered on the tape. If
no end time is specified in the IR command, the default value shall be the
time in the tine tag of the systemstate snapshot or the nmessage at the end
of the tape. After the final nessage or system state snapshot encountered
on the tape is printed, the current reconstructed system state data

el enents shall be printed, followed by a new line with the message 'END OF
EVENT RECONSTRUCTI ON FROM start time ZULU to stop time ZULU .

In addition to printing the system state snapshots as then are encountered
on the tape, the reconstructed system state data el ements shall be printed

(a) whenever each optional state printout time, in sequence, is
equal to or less than the time in a time tag in a nessage
encountered on the tape,

(b) every state printout interval 1, in seconds, since the |ast
state printout was encountered, then each interval 2, etc., or

(¢) by entering an HR command fol |l owed by an Ss command.



=215~ FAA-ER-500-007/1
' EVENT RECONSTRUCTI ON WARNI NG DESI RED DATA ARE NOT ON TH S TAPE
shal | be displayed
If the end of the recording tape is encountered before a nmessage time tag
greater than the stop tine is encountered, then the tape is rewound, an HR
command is automatically executed, and the nessage

“EVENT RECONSTRUCTI ON WARNING ~ END OF- DATA -~ MOUNT NEXT TAPE AND
ENTER RR

shal | be displayed

1-20.3.12.4.3 External Qutputs.- Messages to the sMD, and fornatted
recording tape data and reconstructed system states to the line printer

1-20.3.12.4.4 Error Processing.- If an error in command format occurs,
such as too many paraneters, msspelled keyword paraneters, invalid tinme
fields, or invalid interval fields, the nmessage

" EVENT RECONSTRUCTI ON ERROR:INVALID COMVAND FORVAT

shal | be displayed, then the conmand causing the error shall be redisplayed
with the cursor over the character causing the error. The user may edit
the command using the local console editing features, then resend the
comand

If a command is entered out-of-sequence, that is,
(a) HR, RR, SS, or ER is entered before IR,
(b) RRor sSis entered after IR but before HR, or
(c) SS is entered after IR and RR
the command is ignored and the nessage
" EVENT RECONSTRUCTI ON ERROR :COMMAND OUT- OF- SEQUENCE
shal | be displayed
1-20.3.12.4.5 Qual ity Assurance Provisions.- This function shall be
verified by processing a recording tape generated under DU6. Acceptance of

valid time fields containing 000000 and 235959, and rejection of tine
fields containing 240000, 006000, and 300000 shal | be denonstr at ed.
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Acceptance of IR, HR, RR SS, and ER commands without optional parameters,
and rejection of HR, sS, and ER with at |east one optional paraneter shall
be denonstrated. Acceptance of IR and RR conmands with all conbinations of
optional keywords, and rejection of IR and RR commands with five keyword
parameters, or with fewer than five paraneters at |east one of which is
msspelled, shall be denonstrated.
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APPENDI X 11 - DATA BASE

The following shall define and specify the nomenclature and operational
characteristics of the Data Base. The Data Base shall contain sufficient
information to fully categorize and reconstruct the system state at the
time of Data Base dunp. The primary Data Base nedium shall be nonvolatile,
those Data Base Elenents which nmust be resident in volatile storage for
procesing purposes shall be backed up to non-volatile storage at
(adaptation parameters) intervals.

The basic construct of the Data Base is the "Famly'. Famlies are groups
of Data Base Elements with common attributes or with |ogical associations.
A famly may be either a Family of Lists or a Structured Famly. A Fanily
of Lists is a Famly all of whose nmenbers are List Data Elements.

A structured Famly is one whose nenmbers are all Structured Data Elenents.

A List Data Element is a variable length string, normally, but not
necessarily, consisting of ASCII characters. The basic subelenent of a
List is a 'line' where a line is termnated by a carriage return (CR)
character. A List may be unformatted or may be in command input format.

A Structured Data Elenment may be a variable length string or a variable,
vector, or array of one of the follow ng types:

Si gned integer
Real

Cct al

Hexadeci nal
Logi cal

Bi nary

The Data Base shall be described by a Data Base Description consisting of
three parts:

Fam |y Descriptions
Li st Descriptions
Data Elenment Descriptions

These descriptions shall be maintained as Lists and shall be incorporated
into the Data Base. These lists shall belong to the system description
fam |y sys and shall be nanes:
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Listing of Parts:

FAA~ER~500~007/1 Part 1 ~ Ceneral;
FAA~ER~500~007/2 Part 2 - Display Subsystem
FAA~ER~500~-700/3 Part 3 ~ Central Processing Subsystem
FAA~ER~500~700/4 Part 4 ~ Renote Transmtter/Receiver Subsystem
FAA~ER~500~-700/5 Part 5 ~ Instrument Landing System Subsystem
FAA~-ER-500~700/6 Part 6 ~ Lighting/RVR Subsystem
FAA~ER~500-700/7 Part 7 -~ Tower Interface Subsystem

2~-1 SCOPE

2~1.1 Scope of Part 2.~ This Part 2 contains the requirenents which are

applicable, alone or In conjunction with other parts of this Engineering

Requirenent, to the design, fabrication, testing, installation, and field
validation of the display subsystemof a CCD/RMMS systemto be installed

and operated in FAA termnal facilities.

2~-1.2 Applicable Definitions

2-1.3 Appl i cabl e Abbreviations.~ Qther abbreviations are defined in other
parts of the ER.

CD Critical Display

LCP Lighting Control Panel

LLWSAS Low Level Wnd Shear Advisory System
SD Suppl ementary Di spl ay

SMD Super vi sory/ Mai nt enance Di spl ay

TD TRACON Di spl ay
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In the tower cab there are a nunber of controller positions. Each shal
contain a "critical display" which shall present data which nust be
available on a continuous basis due to frequency of reference or nust be
di spl ayed instantaneously due to urgency. Also in the tower cab, colocated
with the "critical display," shall be the "supplementary display." This
di splay shall present noncritical data to the controller upon page request
Al'so, colocated With the "critical display" shall be the "lighting contro
panel." This shall allow the controller to control the various airport
lighting systems intensity levels. There shall be a
"supervi sory/ mai ntenance display" which shall present critical and

suppl enentary data upon request and provide the capability to manually
enter data for the display subsystem

In the TRACON there shall be a number of conbined displays, "TRACON

di splays,"” containing some of the data which is contained on the "critica
di splays" as well as the capability of sinultaneously presenting
noncritical data such as that presented on the "supplenentary displays."
There shall be a TRACON "supervi sory/ mai ntenance display" with the same
di splay and functional capabilities as the tower cab
"supervi sory/ mai ntenance display."

Al the displays, display/terminals, and lighting control panels

(equipment) in the display subsystem shall interface with the centra
processing subsystem (CPS) and be independently addressed. The cps
requirements are defined in Part 3 of this ER. The data to be displayed by
the display subsystem equi pment shall be inputted to the cps fromthe
remot e mai ntenance monitoring subsystems (see Parts 4,5, 6, and 7 of this
ER) and by manual entry fromthe Cab and TRACON "supervi sory/ mai nt enance
display." The CPS shall format this data into data pages and transmt
these data pages to the appropriate displays and display/ternmnals

2-3.2 Ceneral Requirements.~ The requirenents for hardware and performance
l'1sted I n Appendi x 1~2, Part 1, shall also apply. The hardware
requirements listed below are additional to other listed performances, and
identify either the specific type or brand of device or device part to be
incorporated, or a type or equivalent type to be incorporated, where
equivalency is indicated by performance detail, or any device neeting al
other' requirements that neets the specific performance indicated. Were
"brand name,"” or "brand name or equal" is specified, the main and salient
characteristics are indicated, and no reduction in the performance
characteristics for display devices. For each of the major display
elements listed below, a set of performances are required at the different
ambient light levels. The specific nature of certain requirements, when so
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i ndicated, shall connote special attention to display legibility
performance, for which the requirements must be net. Consideration has

al ready been given towards a degree of consolidation and interchangeability
of devices, and any further commonality within the five device types, shal
be restricted to the acconplishnent of internal functions, as they may be
required, to accomplish the specified requirements.

Any inoperative or malfunctioning equipment in the display subsystem shal
not hinder or degrade the performance of any other equipnment in the display
subsystem  The software shall be provided for the cps to performthe
functions and requirements of the display subsystem

2-3.3 Equi prent to be Furnished by the Contractor.- The contractor shal
furnish the quantity of the displays, display/termnals, and |ighting
control panels required within the display subsystem as specified in the
contract. Any itemor part necessary for proper operation of equipnent in
accordance with the requirements of this ER, shall be incorporated even
though that itemor part may not be specifically provided for or described
herein. Al features required to neet perfornmance requirements such as
indicator |anps, overload protection devices, test points, swtches, etc.
shal | be incorporated even though the feature may not be specifically
provided for or described herein. Al necessary ports, hardware,
receptacles, mating connectors, cabling (wring), adaptors, etc., shall be
provided. The deliverable equipnment and documentation shall be furnished
in accordance with the contract schedul e

These subparagraphs contain the requirements for all displays and |ighting
control panels in the displays subsystem

2-3.3.1 Critical Display

2-3.3.1.1 Perfornmance Requirements.— These subparagraphs contain
operational /performance requirements for the CD in the display subsystem
The critical display shall perform the functions defined in the follow ng
subpar agr aphs.

1.1 Continuous Display.— A fixed formatted data page (see Figure
al | be displayed continously, containing the follow ng paraneters

(a) Time of day
(b) Baronetric pressure

(¢) Center field wind direction, speed, and gust speed
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(d) Runway designation

(e) Vortex advisory system(VAS) separation distance for each
runway assigned

(f) Navaid equi pnent status when they are sensed to be out; ILS
(Gs, Loc, IM, MM OM), VOR, etc., including backups if they exist.

(g) ALS/MALS (lighting system) when they are sensed to be out.

(h) Runway visual range (RVR) and supplementary data character
A maxi num of three for each runway assigned

(i) Boundary surface wind direction/speed (LLWSAS dat a)
(j) ATIS character

(k) Weather nessages and tinme of entry of the nessage on the
di spl ay.

2-3.3.1.1.2 Update Tine.- Tinme shall be updated, independent of other data
updated fromthe CPS, once a second.

2-3.3.1.1.3 Display Boundary Surface Wnd.- A boundary surface w nd
directions and speed shall be displayed (blinking) automatically if the
boundary surface wind deviates fromthe center field wind by an LLWSAS
specified amount. The capability shall be provided to manually select a
specific boundary location to be displayed

2-3.3.1.1.4 Set RVR Al arm Limit.~ The capability shall be provided to
manual Iy select an alarmlimt for each of the three RVR's for each runway
assi gned

2-3.3.1.1.5 Alarm Al ert/ Al ar m Acknowledge.~ \Wien a paranmeter is in an
alarmstate, the parameter shall be displayed blinking and shall continue
to blink until the alarm acknow edge button is depressed. An audible alarm
shal | sound

2-3.3.1.1.6 Manual Request Logging.~ The capability shall be provided in
both the Critical Display and the CPS to |log certain manual actions
executed on the display at the cps for future event reconstruction

2-3.3.1.2 Hardware/Performance Requirements.~ These subparagraphs contain

har dwar e/ performance requirenments for the CD in the display subsystem
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2-3.3.1.2.3.2 Manual Brightness Control.~ A brightness control shall
manual [y change the brightness of the indicators. |Its operation shall be
in parallel with the automatic operation such that, manually the brightness
can be reduced to a mininmum of 10 percent of maxinnum or manually the

bri ghtness can be increased to 80 percent of maxi num brightness, or the
manual operation can be switched out by a switch on the manual control. At
no position shall the indicators be |ess than 10 percent "on," nor shall
they be above 80 percent "on" under manual control.

2-3.3.1.2.4 Test Button.~ A nonentary action push switch shall provide the
"test" function, described bel ow.

2-3.3.1.2.5 Acknowl edge Button.~ A monentary action illumnated push
button swtch shall provide the "acknow edge" function to the CPS.

2-3.3.1.2.6 LLWSAS Buttons.~ Two LLWSAS buttons shall be provided to
manual [y force up on the display the LLWSAS values. They shall operate as
push-on, push-off switches, and shall be illumnated when pushed to choose
the automatic wind shear alarm node of displayed information under CPS
control. They shall show no illum nation when pushed to manually force up
renote wind information. Each button shall operate on the wind information
in the Iine adjacent to the button.

2-3.3.1.2.7 RVR Threshol d Controls.~ A section of the panel shall contain
the RVR threshold indicators and setting controls. The indicators are

di scussed below. The controls shall be niniature toggle swtches, double
pole in action, nomentary in each direction, with a center off, center
return position. They shall operate such that a left switch handle
novenent shall reduce the threshold value, and a right novenent shall
increase it. N ne such switches shall be nmounted as shown in Figure 1.

2~-3.3.1.2.8 Alarm - A suitable area shall be provided to allow the tones
froman alarm described below, to energe fromthe front of the display
panel .

2-3.3.1.2.9 Marking.- Controls shall be marked for the follow ng functions
adjacent to or on the switch:

Power

Bri ght ness
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Acknow edge
Test

2-3.3.1.2.10 Display Informati on Location.~ In conjunction with Figure
2-1, the location and type of display characters shall be as specified.

2-3.3.1.2.10.1 Li ne One.- Characters shall be seven-segment type, spaced
as shown. They shall be nomnally 0.5 inches (1.27cm) high.  Seventeen
characters shall be used.

2-3.3.1.2.10.2 Lines Two, Three, and Four.- The fol |l owi ng character
positions shall be seven-segnent 0.25 inches (6.35mm) hi gh characters: 1,
2, 4, 9, 10, 11, 12, 14, 15, 16, 17, 19, 20, 21, 22, and 25. The follow ng
character positions shall be 14/16-segment 0.3125-inch (7.94mm) hi gh
characters: 3, 5, 6, 7, 8, 13, 18, 23, and 24.

2-3.3.1.2.10.3 Li ne Five.- Characters shall be 14/16-segment 0.3125-inch
(7.94mm) hi gh characters. Twenty-seven characters shall be on this Iine.

2.3.3.1.2.10.4 Lines Six, Seven.- The follow ng character positions shall
>e 14/16-segment 0.3125-inch (7.94mm) hi gh characters: 1, 2, 8, 9, 15,
and 16. The follow ng character positions shall be seven-segnent 0.5-inch
(1.27cm) high characters: 3, 4, 5, 6, 7, 10, 11, 12, 13, 14, 17, 18, 19,
20, and 21.

2-3.3.1.2.10.5 Lines Eight, Nine.- Characters shall be 14/16-segment
).3125~inch (7.94mm) hi gh characters. Twenty-seven characters shall be on
these |ines.

2-3.3.1.2.10.6 RVR Threshold Indicators.- Characters shall be
seven-segnent, 0.1875-inch (4.76mm) hi gh characters in pairs above each
swich. For mininmum horizontal space, no space between pairs is required.

2-3.3.1.2.11 Character Brightness/Indicators.- All 0.5-inch high
seven-segment | Ndi cators shall be capabl e of providing 14,000 foot—lamberts
Line brightness at normal operating voltages, and shall be IEE indicator
rodel FFD41.

\11 other indicator units shall be capable of providing at |east 9000
‘oot-lamberts |ine brightness at normal operating voltages, and shall have
lifetime and view ng angles equal to or greater than the above 0.5-inch
mits. Background absorption behind the incandescent elenents shall be
:qquivalent t0 the IEE unit above.
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two changes per second. The repertoire shall be by two's from00 to 30
(00, 02, 04, 06, etc.), and by five's from30 to 60 (30, 35, 40, 45, etc.)
The characters shall not be illumnated when the RVR information on the
corresponding lines of the Critical Display (lines 2, 3, or 4) are not
showi ng RVR information, or are above an indication of 6000. WWen val ues
for the corresponding runway and place on the runway, the alarm shal

sound, as described below. This function shall be totally internal to the
Critical Display, and shall not affect any other Critical Display, each of
which shall be able to have different threshold settings for the same
runways

2-3.3.1.2.15 Cooling/Ventilation.~ The Critical Display shall be forced
alr-cooled by a fan capable of pressurizing the Display to reduce the
collection of dust and snoke particles. The heat from the indicator units
shal | be renoved through the sides or rear of the display in a manner so as
to prevent the heat from damagi ng any of the screen or other heat sensitive
parts, and fromaffecting the reliability of any of the unit parts. No
heat shall be vented through the front, view ng panel face of the display
assenbl y.

2-3.3.1.2.16 Interface/Addressing.~ Each Critical Display shall be
separately addressable in accordance with the requirements of the CPS and
other requirements herein. The displays shall contain interfacing

el ectronics to permt high speed data transfer between the CPs and the
display. The update of the display fromthe cps shall be in correspondence
with the clock tinme update. The Critical Display shall retain within it,
the last message sent. The input nessage shall contain the alarm blink,
and/or blank code signals appropriate for the current message

The entire display shall be capable of accepting display data fromthe CPS
at least once every second. The CD shall be capable of receiving a short
time message every second wthout disturbing other displayed data, and
receiving a full display update message every second. The CD shal
generate an AC power up message when "on" condition preceeded by an "off"
condition occurs and cps shall generate a conplete display nenory update
after this occurs.
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2~3.3.1.2.17 Cabling.~ Al cabling between the Critical Display and the
cps shall be provided, and cabling connections shall be nmade through

| ocking connectors. Cabling by taps froma single data bus cable shall not
be used for the display information in the tower cab. Twenty-five percent
spare wires shall be included in all data cables. Signal processors and
drivers shall be included with cables if necessary to achieve specified

per f or mance.

2-3.3.1.2.18 Power Supply.- The power supply for the Critical Display
shal| be a separate unit attached by locking connector to the Critica
Display. AC power shall route fromthe main to the Critical Display power
switch and then to the power supply unit. The unit shall be a maxi mum of
0.5 cubic feet in volume with a maxi mum di mension of 12 inches. It shal
be over-voltage and over-current protected as well as input fused. It
shall be attached by a cable of approximately 6 feet to the display unit
and shall provide regulated voltages and currents as required

It shall be designed for unattended operation out of sight within a tower
cab console for periods of tine exceeding 8 months. Power supplies shal
be .interchangeable between Critical Displays without any interna
adjustnments. A built-in battery, charged during the time when the AC input
power supply is operating, shall supply sufficient power to maintain the
stored data in the display nenory for 15 minutes mni num

2~3.3.1.2.19 Test Functions.~ An operator pressed self-test button shal
provide for an internal test activity of the critical paths of data within
the Critical Display. Pressing and holding in the button shall locally
generate a simulated input conputer data message of characters with al
segnents illumnated and all characters blinking that are specified to
blink. The audible alarm shall operate as if an alarm nmessage was sent
This test shall test the processing, nmenory, character generation,
encoding, and displays within the unit, and shall continue in "test" unti
the button is released. Upon release, the CD shall be locally provided
with signals which only test the encoders, drivers, and indicators

2~3.3.1.2.20 Alarms.— Wen an alarm code is included with a character, it

shal | cause the character to blink at a 50 percent duty cycle, 1 second
rate, until acknow edged (except for an LLWSAS alarm where the acknow edge
action shall not stop the blinking), and shall actuate a "Sonalert" SCé6 or
equival ent tone generator to emt 2 half-second tones separated by a

hal f-second space (0.5 seconds on, 0.5 seconds off, 0.5 seconds on). This
action will take place when a VAS nunber changes, a status alert appears,
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2-3.3.2.1.2 Log On/Log off.~ The capability shall be provided to |og
on/log off at an operational position. This function shall be performed by
depressing an operator-unique page nunber sequence

2-3.3.2.1.3 Manual Request Logging.- The capability shall be provided in
the "Supplenentary Display" and the cps to log all manual requests executed
on the display at the cps for future event reconstruction

2-3.3.2.2 Hardwar e/ Per f or mance Requirements.~ These subparagraphs contain
har dwar e/ performance requirements for the SD in the display subsystem

2-3.3.2.2.1 Function and Contents.- The Supplenentary Display (SD) shal

be a display and control unit containing a cathode ray tube and associ ated
display electronics, character generators, and format generators, memory to
store twelve operator selectable display pages, a row of page selector
buttons, a set of operator controls, an alarm interface, and other
required and necessary electronic circuitry to performthe function of a
remoted, pageable CRT display with special required hardware and software
functions, capable of generating and displaying al phanuneric and symbolic
character information on a TV rectilinear raster through local refresh. It
shall not require a further connection to a central processor after its 12
pages of menmory are updated in order to display and select pages of data
fromits menory. It may contain power supplies and other circuitry in a
separate chassis adjacent to the display.

2-3.3.2.2.2 Display Type.- The SD shall contain a 9-inch (diagonal)
rectangul ar cathode ray tube utilizing a P43 phosphor, aluminzed. The CRT
shal | have a safety panel bonded to it with a narrow band filter

i ncorporated between or in the safety panel and the faceplate. The filter
characteristics shall be as described below. The safety panel shall
contain on its surface an etch as described below, and an anti-reflective
coating on the etch as described below. Certification of conpliance and
certification data for the filter performance, etch performance and the
anti-reflective coating performance shall be provided by the
contract or/ manuf act ur er

2-3.3.2.2.1 Filter Requirements.- The color selective filter shall be an
integral part of the bonded safety panel. The transnission of the pane
shall be a color selective filter with a transm ssion spectral peak of 530
nanoneters, 410 nanometers. The transmssion anmplitude at the spectra
peak shall be 56 percent plus or mnus 8 percent of the unattenuated val ue,
and the hal f-anplitude bandw dth shall be 75 nanometers maximum  This is
equi val ent to Rohm and Haas acrylic #2092 of appropriate thickness.
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2~-3.3.2.2.2 Et ch Requirements.~ The other surface of the safety pane

shal | be etched. The threshold resolution observed through the etched
uncoat ed panel shall fall within the range from1l:6, corresponding to
3.5635 line pairs/mm to 0:2, corresponding to 1.1225 i ne pairs/mm when
using the USAF resolving power test target, type 1951 (see Figure 2-2) and
USAF resol ution chart data, Figure 2-3, The nethod of neasurenment shall be
as follows:

(a) AUS. Ar Force resolving power test target type 1951, Figure
2~2,is placed on a light box and observed through the etched

i npl osi on panel. A plexiglass spacer 1-1/2 inches high and 3-~3/4
inches in dianmeter, is used to space the safety panel 1~1/2 inches
from the resolution test target

(b) The brightness of the light box and viewi ng condition are
selected to maximze the unaided resolution of an observer wth
normal, or corrected-to-normal vision. The observer's vision and
view ng conditions may be checked by placing a nonetched panel in
the optical path. The observer shall distinguish bars in at |east
group 3.6 corresponding to 14.25 line pairs/mm

(e¢) The acceptance criteria is as follows: Using the test nethod
as described above, the panel etch is acceptable when the threshold
resol ution observed through the panel is in the range from1:6
(corresponding to 3.5636 |ine pairs/m) to 0:2 (corresponding to
1.1225 | ine pairs/mj.

2-3.3.2.2.2.3 Antireflective Coating.~ an antireflective coating Optica

Coating Laboratory, Inc., "HEA" or equal, shall be applied to the etched
front surface only of the inplosion panel. This coating shall be a high
efficiency antireflective coating, which will provide a reflectivity as
specified over the wavel ength range of 425 nanoneters to 700 nanoneters, as
nmeasured with Gamma Scientific, Co., Mdel #191 spectrophotometer (Or
equal ), using a snooth, flat, polished glass specinen (wtness specinen)

2-3.3.2.2.2.3.1 Surface Reflectance.~ The reflectance from the outer
surface of the safety panel, measured at an angle between 0 degrees and 15
degrees and at an angle of 30 degrees, shall not exceed the follow ng
limts
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MIL~C~675A, paragraphs 4.6.8, 4.6.9, and 4.6.11
MIL~-M~135088, paragraph 4.4.6
MIL-0~13830A, Appl i cabl e requi rements
MIL~STD~1241A, Optical Forns and Definitions

2~3.3.2.2.3 Raster.~ The display shall contain a raster of horizonta
l'ines suitable to display 16 rows of characters of high resolution dot
content, at least 9 by 13 dot matrix. The raster shall be of 4:3 aspect
ratio, width to height. Thirty-two characters shall be able to be

di splayed on each line with a 2 dot character space. Characters shall be
nomnal ly 6.4mm (0.25 inch) high with a character aspect ratio of 3:4,
width to height, nomnally.

2-3.3.2.2.4 8Size.~ The SD shall contain on its front panel, the CRT in a
bezel, a set of display controls, a set of page select buttons, an

acknow edge button and an alarm The total frontal dimensions of the SD
shall not exceed 205mm (8 inches) by 254mm (10 inches), including controls
and switches. The depth of the unit shall not exceed 254mm as a single
package, or 205mm if any portion is separated into another unit not to
exceed 0.5 cubic feet. The placenment of controls, as shown in Figure 24,
shal | be as requirenents

2-3.3.2.2.5 Panel Configuration/Controls.- The controls, as shown in
Figure 2~4, shall include the follow ng:

Power Switch ~ to turn on or off all AC power to the SD
Brightness ~ to adjust the background raster intensity |eve
Contrast - to adjust the video intensity |eve

Anbi ent brightness sensor - to automatically vary the brightness and/or
contrast over a noderate range to reduce or increase the intensity as the
anbi ent varies between 0.1 and 2000 f oot -candl es.

Acknowl edge button ~ an illumnated nomentary push button to generate
within the SD, a signal to the cps to indicate that blinking data on the
current page displayed is seen and acknow edged. Follow ng the pressing of
the button, all current blinking on the displayed page stops. It shall not
acknow edge alarm information on other pages. The termnation of blinking
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characters is permanent as long as the data that generated the alarm
remains the sane, even though other pages may be reselected

Twel ve page-select, illumnated, fast-acting, nomentary, push button
switches with inscribed | egends 1 through 12. These buttons shall sel ect
and call up fromlocal menory the page chosen. They will also generate a
coded signal to the cps indicating which page was sel ected.

Function button ~ an unassigned function nonmentary push button switch shal
provide a digital signal to the cps indicating that the switch was pressed
No further action shall be taken or caused by the switch action. This
function button, shall be included for future capability.

2~3.3.2.2.6 Bezel.~ A bezel shall be incorporated such that the SD can be
removed from the front of the console. The bezel shall be dull, flat black
or dark grey in color, and shall contain a [ip at the top of the front of
the SD to act as a sunshield. This shield shall protrude a maximm of 2
inches at the top end of the SD

2~-3.3.2.2.7 Anbi ent Operation.~ Character legibility shall be required
over the range of [ess than 0.1 foot-candl e to 6000 foot-candl es of anbient
incident sunlight, or equivalent. Contrast ratio shall be required as
fol | ows:

Under conditions of 1 foot-candle ambient, the contrast ratio shall be
capabl e of being increased to 17:1 or greater

Character brightness unifornity shall not vary nore than +20 percent over
the display at the above conditions of 0.1 foot-candle. ©Line width and
spot size under contrast and brightness conditions with 1000 foot-candl es
shal | not exceed 0.4mm (0.015 inch) at the screen center, and shall not
exhibit a gromth of more than 1.5to 1 at the edges.

2-3.3.2.2.7.1 Contrast Ratio.~ In the measurenent of contrast ratio, the
contrast ratio (CR) Is defined as:

Bdata + Bbackground near data
CR =

Bbackground near data
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capabl e of being increased to 17:1 or greater

Character brightness unifornity shall not vary nore than +20 percent over
the display at the above conditions of 0.1 foot-candle. ©Line width and
spot size under contrast and brightness conditions with 1000 foot-candl es
shal | not exceed 0.4mm (0.015 inch) at the screen center, and shall not
exhibit a gromth of more than 1.5to 1 at the edges.

2-3.3.2.2.7.1 Contrast Ratio.~ In the measurenent of contrast ratio, the
contrast ratio (CR) Is defined as:

Bdata + Bbackground near data
CR =

Bbackground near data
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not be used for the display information in the tower cab. Twenty-five
percent spare wires shall be incuded in all data cables. Signal processors
and drivers shall be included with cables if necessary to achieve specified
per f or mance.

2-3.3.2.2.11 Cooling/Ventilation.~ The SD shall be designed to operate
continuously for extended periods of time in excess of 120 days with no
heat build-up or maintenance adjustnents. No heat shall be vented through
the front, view ng panel face of the assenbly.

2-3.3.2.2.12 Power Supplies.—~ The power supply for the SD may be
Incorporated into the SD assembly or may be a separate unit attached by

| ocking connector to the SD. If separate, AC power shall route from the
mains to the SD power switch and then to the power supply unit. The
separated unit shall be a maxi numof 0.5 cubic feet in volume with a

maxi num di mension of 12 inches. It shall be DC over-voltage and
over-current protected as well as input fused. It shall be attached by a
cable of approximately 6 feet to the display unit and shall properly
provide regulated voltages and currents as required. It shall be designed

for unattended operation out of sight within a tower cab console for
periods of tine exceeding 8 months. External assenblies, power supplies,
etc., shall be interchangeable without any internal adjustnents. A
built-in battery, charged during the time when the AC input power supply is
operating, shall supply sufficient power to maintain the stored data in the
di splay nenory for 15 minutes mni num

2-3.3.2.2.13 Test Functions.— An internally actuated nmaintenance button

shall control the generation of a test sinulated message to the 12th page
in menory to denonstrate the ability of the unit to function properly

wi thout requiring a connection to the cPS. The test nessage shall include
alarms, and denonstrate and test the blink and acknow edge functions

2.3.3.2.2.14 Alarm - The SD shall contain an audible alarmsimlar to the
alarmin the Critical Display. It shall be maintenance adjustible in
intensity, but shall be of a frequency noticeably different from the alarm
inthe Critical Display. Since the SD functions as a flexible format

di splay, and alarnms can be programmed to occur on any type of data change
it will be used to alert controllers to conditions that may be different
from those that cause alarnms in the Critical Display.

2-3.3,2.2.15 Reliability.~ Standard commercial practice shall be applied

in the design and manufacturing of the SD to insure that the
mean-time-to-failure of the CRT display portion exceeds 4 nonths and that

of the remaining portion exceeds 8 nmonths. As a design goal, the entire SD
unit shall have a MTBF in excess of 8 nonths.
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2-3.3.2.2.16 Maintainability.~ The SD shall be constructed of standard,
comercially available parts. The packaging shall conform to good
comercial practice. Al cards shall be plug-in where practicable, and a
reliable method of wiring shall be utilized. Hgh Voltage shall be
provided in a manner that does not interfere with any other electronic
instrument or device in the tower cab, and shall not exceed 16,000 volts.
No device name or nounting points shall be provided on the power supply or
an external assenbly for wall nmounting. Prior contract officer approva
shall be required for the use of any custom packaged el ectronic parts that
are nonrepairable

2-3.3.3 TRACON Displ ay

2-3.3.3.1 Operational /Performance Requirements.- These subparagraphs
contal n operational /performance requirenents for the TD in the display
subsystem

2~3.3.3.1.1 Conti nuous Display.~ The top four lines of data shal
Initrally contain the same parameters in a simlar format of data as
displayed on a "Critical Display." This critical data shall be displayed
continuously, and shall be formatted initially as in Figure 2-6.

2~-3.3.3.1.2 Update Tine.- Tine shall be updated, independent of other data
updated fromthe CPS, once a second.

2~3.3.3.1.3 Data Paging.- The capability shall be provided to manually
request any one of twelve (12) locally lower lines of the display. A
di spl ayed data page shall continue to be displayed and updated, until a
manual request for another data page is executed

2-3.3.3.1.4 Log On/Log O f.- The capability shall be provided to Iog
on/Tog off at an operational position. This function shall be perfornmed by
depressing an operator-uni que page nunber sequence

2~3.3.3.1.5 Manual Request Logging.~ The capability shall be provided by

t he "TRACON Di splay” and the cps to log all manual requests executed on the
display at the cps for future event reconstruction. The RVR threshold
shall not be included

2~-3.3.3.2 Hardwar e/ Per f or mance Requirements.~ These subparagraphs contain
har dwar e/ performance requirenents for the TD in the display subsystem
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The panel shall include a power switch, a brightness control, a set of
12-page sel ect buttons, an "acknow edge" button, and an unassigned function
mometary push button switch. This switch shall provide a digital signal to
the cps indicating that the switch was pressed. No further action shall be
taken or caused by the switch action. The function switch is intended for
future capability.

2-3.3.3.2.5 Controls.~ The TD shall contain an on/off toggle switch which
shall control all AC power to the power supply. An operator adjustable
brightness control shall vary the brightness of the gas discharge panel by
varying the refresh rate between 50 and 125 scans per character per second.
The same control shall vary the brightness of the RVR threshold characters
in a coordinated manner. A set of 12 illum nated nonentary push buttons
designated 1 through 12, shall be provided to permt the user to select one
of twelve pages of stored information for display. The same buttons, or
their rspective actions, shall provide back to the CPS, a signal indicating
the page selected, to be used for |ogging purposes. A single button
designated an "acknow edge" button, shall be an illumnated nomentary push
button which shall cause any blinking information to stop blinking on the
page selected. It shall not acknow edge alarm information on other pages
not displayed. The termnation of blinking characters in permanent as |ong
as the data that generated the alarm remains the sane, even though other
pages may be reselected. Blinking shall be at a 50 percent duty cycle, one
second rate

2-3.3.3.2.6 RVR Threshol d Panel.~ This paragraph requires the identica
perfornmance of paragraph 2-3.3.1 for the RVR threshold panel. The

I ndi cator devices and circuitry used in the RVR threshold panel shall be
identical to the devices and circuitry used in the Critical Display RVR
threshold panel. In addition, a green filter shall be placed over the
characters to make them appear approxinmtely the same color as the green
pl asma displ ay.

2.3.3.3.2.7 Anbient Qperation/Overlay.- The TD will be used in an anbient
varying fromless than 0.1 foot-candles to as much as 10 foot-candles. It
shall contain a green colored, lightly etched plastic overlay on top of the
gas di scharge panel to enhance contrast and reduce reflections. The
overlay shall provide, nomnally, a 40 percent attenuation at 520
nanometers wavel ength (green). Consideration shall be given in the design
of the illumnated push buttons to the use of glare-free button caps and
light sources to mnimze the variations of the intensity of [ight sources,
including the gas discharge characters, on the TD.
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2-3.3.3.2.8 Interface/Addressing.~ Each TRACON display shall be separately
addressabl e in accordance with the requirenents of the CpPS and as specified
in other parts of this ER. The display shall contain interfacing
electronics to pernmit high speed data transfer between the CPS and the
display unit. The TD shall be capable of accepting display data fromthe
CPS at |east once every second. The TD shall be capable of receiving a
short "time" nessage every second wthout disturbing other displayed data
and receiving a full displayed page update message every second. The TD
shall retain within it, the information for 12 pages of display information
fromthe |ast nmessages sent,, and shall be capable of displaying such
information and page selection when disconnected from the signals
appropriate for th current nessage. Page update times shall be as
specifiedinsection2~3.,3.2.2.9.

Interfacing shall be included which shall transfer fromthe TD to the cps
the acknowledge response to an alarmindication, and the addressed
referenced page sel ected by the particular TD, for |ogging purposes.

Wien an alarm i S sent on a page that is not selected, an indication of
alarm and page nunber shall appear at the extreme |ower right of the

di splay, as part of the 512 allowable character positions. This may be a

| ocal Iy generated function since each TD can be viewing a different page at
the sane tine. Blinking shall occur at a 50 percent duty cycle, one second
rate,

2-3.3.3.2.9 Cabling.~ All cabling between the TD and the central processor
shal | be provided, and cabling connections shall be made through Iocking
connectors. Cabling by taps froma single data bus cable shall not be used
for the display information in the TRACON. Twenty-five percent:spare W res
shall be included in all data cables. Signal processors and drivers shal
be included with cables if necessary to achieve specified performnce

2-3.3.3.2.10 Power Supply.- The power supply for the TD nmay be
incorporated into the TD or may be a separate unit attached by |ocking
cornector to the TD. |f separate, AC power shall route fromthe mains to
the TD power switch and then to the power supply unit. The separated unit

shall have a maxi num dimension of 12 inches. It shall be DC over-voltage
and over-current protected and shall be input fused. It shall be attached
by a cable of approximately 6 feet to the display unit and shall properly
provide regulated voltages and current as required. It shall be designed

for unattended operation, out of sight, wthin TRACON consol es
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2-3.3.4.1.1 Log On/Log Off.~ Security shall be provided for entering the
system A log on/log off capability shall be provided. The log on
procedure shall include entering a valid user ID and password. Associ ated
with a valid user ID and password shall be an access |evel nunber @, 1, or
2, as described in Appendix 1~2.

2-3.,3.4.1.2 Data Paging.~ The capability shall be provided to display any
one (24 line x 80 character) or any two (sinultaneously) supplemental data
pages (16 line x 32 character) for all three access levels. There shall be
addressing capability for up to 256 suppl enental data pages. For the
initial system and by default, the follow ng data pages shall be assigned
to each "Suppl enentary Display” and accessed by an SMD.

2-3.3.4.1.2.1 Backup Critical D splay Data Page.- This data page shal
serve as a backup for the "Critical D splay.” The data contained in this
page shall include all the data displayed on the "Critical Displays,”
including runway data for all runways assigned. The boundary surface wind
data shall be displayed for all boundaries (see Figure 2~7).

2-3.3.4.1.,2.2 RVR Data Page.~ This data page shall contain as many as
three runway visual range for each runway and for all runways

2-3.3.4.1.2.3 ILS Status Data Page.~ This data page shall contain status
data for each 1LS (glide slope, localizer, inner markers, mddl e nmarker
outer marker, and far field nonitor) at the airport and for both the main
and standby equi pnent

2-3.3.4.1.2.4 ALS/MALS Data Page.~ This data page shall contain status
data and 1 ghting systens intensity levels for ALS and MALS for al
runways.

2-3.3.4.1.2.5 Field Lighting Data Page.~ This data page shall contain
status data for the field lighting systens.

2-3.3.4.1.3 Enabl e/ Di sabl e Sensor Data.~ The capability shall be provided
for access levels 1 and 2 to disable paraneter data collected by sensors
from being displayed, and re-enabling the displaying of the sensor
collected data

2-3.3.4.1.4 Manual Data Entry.~ The capability shall be provided for
access level 2 (access level 1 on alimted basis) to manually enter the
foll owing types of data (see FAA Handbook 7210.3, section 2), in accordance

with Appendix 1-2.
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2-3.3.4.1.4.1 Critical Data.~ The capability shall be provided for access

level 2 users to manually enter sensor data to override the data collected
by a sensor

2-3.3.4.1.4.2 Adaptation Paraneters.- Access |evel 2 users shall be
provided the capability to set values to adaptation paranmeters

2~-3.3.4.1.4.3 Suppl enent al Data.~ The capability shall be provided for
access levels 1 and 2 to enter supplenmental data into the supplemental data
pages, while access level 2 shall also be provided the capability to format
the suppl emental data pages.

2-3.3.4.1.5 Runway Assignment.~ The capability shall be provided for
access levels 1 and 2 to assign runways to specific "Critical Displays."”

2~3.3.4.1.6 Di spl ay Configuration.~ The capability shall be provided for
access levels 1 and 2 to execute predetermned display configurations

Al'so, the capability shall be provided for access level 2 users to create a
display configuration and add it to the configurations table

2~3.3.4.1.7 Text Messages.~ The capability shall be provided for access
levels 1 and 2 to send free form text messages to other supervisor
display/termnals and the cps operator's display/terninal

2-3.3.4.2 Hardwar e/ Per f or nance Requirements.~ These subparagraphs contain
har dwar e/ per f or mance requirenents for the SMD in the display subsystem

2-3.3.4.2.1 Functions/Contents.~ A Supervisory/ Mintenance Display (SMD)
shall be a comrercially avallable data termnal which shall contain a
cathode ray tube display with a special front surface treatment, a ful
standard ASCI| al phanuneric keyboard, |ocal refresh, character generation
and format control nenmory adequate to store one page of information,
editing features, and blink and reverse video features. It shall contain
all electronic circuitry required to display conputer generated coded
character information, to manually enter, change, and delete information on
the CRT screen, and to transmit such information back to the centra
processor for distribution as page information for the Critical Displays,
Suppl ementary Di spl ays, and TRACON Displays. It shall contain an audible
alarm which shall function when alarm coded information is received by the
SMD.
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2~3.3.4.2.7 Cabling.~ Al cabling between the sMp and cPsS shall be

provi ded, and cabling connections shall be made through |ocking connectors
Each sMp shall be connected to the central processor by a separate cable.
Twenty-five percent spare wires shall be included in all data cables

Signal processors and drivers shall be included with cables if necessary to
achieve specified operation.

2~3.3.4.2.8 Test Functions.~ An internally stored test nessage shall be
capable of being generated to the local menory as if it were coming from
the cps through the interface to simulate a page for display. It shal
include alarm and blink codes to test the alarm and any acknow edge
function programmed into the sMD. This test shall function in the SMD

wi thout requiring a connection to the cpS. |In addition, local typing and
editing shall be performable in the menory or into data in menory with no
CPS connection

2~3.3.4.2.9 Alarm.~ The SMD shall contain an audible alarmsinilar to the
alarmin the Citical Display. It shall be maintenance adjustable in
intensity, and shall be of a noticeably different frequency from the alarns
inthe CD, SD, or TD. Since the sMp functions as a flexible fornmat

di splay, and alarms can be programmed to occur on any type of data change

it will be used to alert controllers, supervisors, or maintenance personnel
to conditions that may be different from those that cause alarms in the
other displays. The capability shall be provided for manual selection of a
continuous audible alarm only stopped by an acknow edge action, and a
short alarmas described in section 2-3.3.1.2.20.

2~3.3.4.,2.10 Reliability.- An sMp shal|l be selected, designed, and
adjusted to operate at very conservative levels to insure extremely |ong
life and to maxinm ze the MTBF. As a goal, the MTBF shall be 5000 hours.
Best commercial practice shall be applied with the requirenent for
continuous "on" operation, unattended for many hours per day. The keyboard
utilized shall be capable of accepting the rigors of frequent inputs by
non-typists. A tactile feedback keyboard shall be utilized

2-3..4.,2,11 Maintainability.~ An sMD shall be of a type enploying

standard, comercially available parts. The packaging shall conformto
best commercial practice. Grcuits shall be on plug-in cards where
practicable. H gh voltage shall not exceed 16,000 volts under any
conditions. No device name or nomenclature shall appear on the front pane
of the unit. Prior contract officer approval shall be required for the use
of any custom packaged electronic parts that are nonrepairable.
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2-3.3.5 Lighting Control Panel

2~3.3.5.1 Qperational /Performance Requirenents.- These subparagraphs
contai n operational/performance requirements for the LCP in the display
subsystem  The lighting control panel shall perform the functions defined
in the follow ng subparagraphs

2~3.3.5.1.1 Select Intensity Level.~ The lighting control panel shal
provided the capability to manually select a specific airport lighting
systenms intensity level, ranging fromzero (0 = off) to five (5 = maxi mum)
dependi ng upon the capability of each lighting system Upon selection, the
cPS shall transmt the request to the appropriate lighting systems renote
mai nt enance nmonitoring subsystem (RMMS) to be executed or as specified in
the contract.

2-3.3.5.1.2 Acknow edge Lighting Intensity.- The capability shall be
provided to I1ght an 1ndicator, upon command fromthe cpS, to acknow edge
that the selected airport lighting system intensity level has been

achi eved

2-3.3.5.1.3 Manual Request Logging.— The capability shall be provided in
the cps to log all nmanual requests executed on the lighting control pane
at the cps for future event reconstruction

2-3.3.5.2 Har dwar e/ Per f or mance Requirements.~ These subparagraphs contain
har dwar e/ performance requirenents for the LCP in the display subsystem

2-3.3.5.2.1 Functi ons and Contents.~ The lighting control panel shall be a
control unit for monitoring the levels and status of certain airport
lighting systens, and for effecting changes in the operating brightness
level s of these systems. It conmbines sonme of the present controls and
indicator panel, and a conputer responsive key entry panel. It contains a
set of level buttons, and three sets of lighting function
buttons/indicators, one for each of three runways. It also contains
interface, logic, and power supplies necessary to function properly to
accept legend select signals, drive the |anps, accept switch signals, and
interface themw th the cpS. It shall also contain an illum nated
nmonentary push button test switch

2~-3.3.5.2.2 Hardwar e Description.~ The switches/indicators shall be of
four types, depending on thelr use on the panel, as shown on Figure 2-8.
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2-3.3.5.2.2.1 Type A.~ Type A shall Dbe a conbination switch and indicator
which shall be a rear-projected nulti-legend illumnated switch and

i ndi cator, type IEE~Proswitch Series 2205, #60013, with #7335 | anps, or
equal. The 12-legend filmshall contain a set of |egends unique for each
lighting type, as described below. The switch shall be spDT nonentary
switch which shall control a logic output to the cpS.

2~3.3.5.2.2. Type B.~ Type B shall be a rear-projected nultilegend

I'1Tum nated 1 ndicator, type IEE Series 22000 i ndi cator, #60012, with #7335
lamps, or identical. The 12-legend filmshall contain the designations of
the runways at the airport, to be specified in the contract.

2-3.3.5.2.2.3 Type C.~ Type C shall be an illum nated push-on/push-off
swtch of approximately the sane size as switch Type A The legend or key
cap shall be brightly illumnated when the switch corresponds to "on," and
very dimy illumnated when the switch corresponds to "off." The |egend
subject shall be "Sequence Flashers.”" The switch shall be flush nounted.

2-3.3.5.2.2.4 Type D.~ Type D shall be an illumnnated monentary push
button approximately 12mm by 12mm, flush mounted. Six such swtches shall
be mounted as shown in Figure 2~8 and pernanent shall be OFF, 1, 2, 3, 4,
and 5.

2-3.3.5.2.3 Power.~ An on/off power toggle switch shall be included on the
panel as shown in Figure 2~8.

2-3.3.5.2.4 Test.~ An illumnated, nonmentary, push button switch shall be
I ncluded on the panel as shown in Figure 2~8.

2~3.3.5.2.5 Panel Layout.~ The panel shall be laid out as close as
possible to that shown In Figure 2-8. The panel dimensions shall not
exceed 155mm by 155mm including a bezel for mounting purposes. The depth
of the unit behind the panel shall be limted to 230mm, I ncl udi ng
circuitry and power supply if necessary.

2~-3.3.5.2.6 Anbi ent Operation.— The lighting control panel shall be
designed for use In a tower cab environment, ranging fromless than 0.1
foot-candl es to greater than 2000 foot-candl es. The lighting panel shall
be operative and indicators illumnated when the power toggle switch is in
the "on" position. In the "off" position, all indicators shall be
uni | lum nated, and none of the push buttons shall control any actions.
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switch which shall control a logic output to the cpS.

2~3.3.5.2.2. Type B.~ Type B shall be a rear-projected nultilegend

I'1Tum nated 1 ndicator, type IEE Series 22000 i ndi cator, #60012, with #7335
lamps, or identical. The 12-legend filmshall contain the designations of
the runways at the airport, to be specified in the contract.

2-3.3.5.2.2.3 Type C.~ Type C shall be an illum nated push-on/push-off
swtch of approximately the sane size as switch Type A The legend or key
cap shall be brightly illumnated when the switch corresponds to "on," and
very dimy illumnated when the switch corresponds to "off." The |egend
subject shall be "Sequence Flashers.”" The switch shall be flush nounted.

2-3.3.5.2.2.4 Type D.~ Type D shall be an illumnnated monentary push
button approximately 12mm by 12mm, flush mounted. Six such swtches shall
be mounted as shown in Figure 2~8 and pernanent shall be OFF, 1, 2, 3, 4,
and 5.

2-3.3.5.2.3 Power.~ An on/off power toggle switch shall be included on the
panel as shown in Figure 2~8.

2-3.3.5.2.4 Test.~ An illumnated, nonmentary, push button switch shall be
I ncluded on the panel as shown in Figure 2~8.

2~3.3.5.2.5 Panel Layout.~ The panel shall be laid out as close as
possible to that shown In Figure 2-8. The panel dimensions shall not
exceed 155mm by 155mm including a bezel for mounting purposes. The depth
of the unit behind the panel shall be limted to 230mm, I ncl udi ng
circuitry and power supply if necessary.

2~-3.3.5.2.6 Anbi ent Operation.— The lighting control panel shall be
designed for use In a tower cab environment, ranging fromless than 0.1
foot-candl es to greater than 2000 foot-candl es. The lighting panel shall
be operative and indicators illumnated when the power toggle switch is in
the "on" position. In the "off" position, all indicators shall be
uni | lum nated, and none of the push buttons shall control any actions.
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detail ed under Part 1 of the ER applies to all parts of the CCD/RMMS while
the follow ng paragraphs specifically relate to the display subsystem The
contractor may utilize existing material or material that may contain the
required information within an existing document. Submission and approva
of documentation nmaterial shall be in the quantities and in accordance wth
the schedule specified in the contract. Updating of the required
docunmentation shall be acconplished periodically to maintain the
docunentation in current status

2~3.5.1 Hardwar e Documentation.~ Hardware docunentation shall be provided
In accordance with the requirenents of Part 1 of the ER.

2-3.5.2 Sof tware Documentation.~ A display subsystem functiona
specification and design specification shall be supplied in accordance with
Part 1 of the ER. The docunmentation for the display subsystem software
shall be contained in the CPS operational program docunentation detailed
under Part 3 of the ER. There shall be an operator's manual provided for
each type of display/ternminal, and lighting control panel in the display
subsystem Each operator manual shall contain the follow ng information

(a) Startup procedure
(v) Log on/log off commands

(c) List of commands (requests), their descriptions, and procedures
to invoke them

(d) Describe outputs available, provide output sanples, and
describe how to obtain them

(e) List of error nessage (conditions) and the procedure to follow
for each error condition

2-3.6 Design and Construction

2-3.6.1 General Requirements.~ The display subsystem equi pment (displays,
display/termnals, and lighting control panels) shall be designed to
provide high operational availability and good accessibility for

mai ntenance and repair or replacement of conponents. Off-the-shelf
components, assenbl i es, and equi pment shall be used to the greatest extent
possible. Construction and fabrication shall be in accordance with the
best commericial practices.
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Because of space limtations in the tower cab and TRACON, the physical size
of the displays and lighting control panels shall be kept as small as
possi bl e, consistent with the accessiblity and maintainability

requirements

2~-3.6.2 Ventilation and Cooling.- Al blowers, vents, and cooling of the
equi pment shall be provided as necessary. Equipment requiring forced
ventilation shall not require ducts to be installed. Input air filters for
all equipnent shall be provided in accordance with best commercial practice
as necessary.

2~3.6.3 Fuses.- Fuses shall be readily replaceable and |ocated in a
conveni ent servicablel ocation

2~-3.6.4 Subsyst em Grounding.~ The grounding design of the display
subsystem nmust be conpatible with other equipment with which it wll
interface. There shall be no degradation of signals between equipnents due
to cross-coupling through the ground system The contractor shall be
responsible for interfacing his system grounding with existing systens.

2~3.6.5 Conducted and Radiated Interference.- The equi pment specified
herein shall satisfy the basic [imts of interference and susceptability as
specifiedinMIL-STD~461. Should the proposed equi pment have been built to
conply with any interference control specification other than MIL~STD~461,
the FAA will accept the specification in |ieu of MIL-STD~461 provided that
the requirements of the two specifications are generally conparable.

2~3.6.6 Cables.~ The contractor shall furnish all cables, cable

connectors, termnal boards, etc., required for factory and site testing
and installation of the equipment. This shall include any special purpose
test cables or card extenders required for routine maintenance. All cables
shal| be supplied with connectors installed unless otherwise specified in
the contract. Any special tools and instructions required for cable
fabrication shall be furnished by the contractor as special test equipment

2-3.6.7 Servi ce Conditions.~ The equipment herein shall performin
accordance wth the requirements of this ER under the service conditions
listed below. The equipment will be contained within an attended facility
and the normal anbient tenperature of the environment in which the
equipnent will be installed will be 72 degrees Fahrenheit (22 degrees
Celsius). Service conditions including AAC line parameters, are as
fol | ows:
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(b) Supplenentary Display ~ The specified MTBF shall be 4000
hours with an MrTR of 1 hour or |ess.

(¢) Lighting Control Panel -~ The specified MTBF shall be
4000 hours with an MTTR of 1 hour or |ess.

(d) TRACON Display ~ The specified MTBF shall be 4000 hour s
with an MTTR of 1 hour or |ess.

(e) Supervi sory/ Mai ntenance Di spl ay — The specified MIBF
shall be 4000 hours with an MTTR of 1 hour or |ess.

Manuf acturer's literature shall be provided as part of the reliability
assertations when such literature contains statements concerning the MTBF
failure rates or life of any of the included units

2-3.6.10.1 Mai nt enance Approach.~ Ease and' speed of repairs are required
so that maximum readi ness of the equipment is obtained. [Imrediate
indication of the need for maintenance is essential in order to effect
repairs in a timely manner. The maintenance approach shall be to |ocalize
failures through the use of software and hardware maintenance features, and
to replace the failed nodule, element, or pluggable unit from spares. The
actual repair of the replaced itemwll be acconplished off-line in a bench
repair area. The equipnent shall be designed to mnimze the requirenments
for preventive nmaintenance. Each display, display/termnal, and |ighting
control panel shall not require mre than 1 hour per nonth for this

pur pose.

2-4 Qual ity Assurance Provisions

2~4.1 General.- Ceneral provisions for providing and maintaining a quality

control programare detailed in Part 1 of the ER.

2~5 Preparation for Delivery

See Part 1 of the ER.
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terval—a line or a space.

USAF

NOMENCLATURE AND SPECIFICATIONS

The proportionality of the line and element dimensiens
is given by the ratio of the unit widths of two subse-
quent elements. This ratio shall be the sixth root of
fwo. At the head of every group shall be a group num-

ber indicating the number of li/mm of the largest pat-

tern within.the group in lerms of powers of iwo. For
example, a group number K-3 shall indicete eight
li/mm for the largest pattern of this group. The group
numbers shall be whole numbers, for example—1, 0, |
etc. Within a group, every element shall be designated
by an element number n= 1 {rumber 1 belonging tc
the largest element) through number & {number ¢
belecnging to the smallest element).. The resolving
power R represented by the element n of group K of
the target can then be calculated from the equation.

R=:K plus n-1

6
Thus element 1 of group —2 has 0.25 li/mm, element
| of group —1 has 0.5 li/mm, and element | of group
0 has 1 li/mm.

The range of the target shall include ten target groups
from 0.25 to 227.5 li/mm or from group —2 to group
7.

1it—a line and the adjacent space.
ttern—three lines and two included spaces.

ement—an arrangement of two patferns set at right angles to each other
and separated by one unit width.

RECQLUTICGN CRART BATLA

GROUP —2 GROUP =1
{1) Interval = 07674 {1) Intervel = 03937
25 Bom/m L Unit = .I15748 SOli. m/m ..o Unit = 07874
Element .94488 X .3937 Element 47244 x .19685
{2) fnferva! = .07014499 2) interval = .03507349445
280625 li, m/m ... Unit = .14029398 56i25 K, m/m ... ) Unit = 0701469933
Element .84176388 »: .35073495 l Element 4208819598 x .17534748325
3} Interval = 06200488225 3} \ laterval = 031002441
317475 1. m/m Unit = .1240097645% 83265 15, m/m B, unit = .0A20043822
Element 744058587 x 3 100244 | 125 ( Element .3720292932 x .1550122055
4) Interval = 0552677756 {4) Interval = 0276338878
356175 6im / m Unit =..1105355513 JI1235 1. m/im unit = 0552677756
Element .6632133078 X .27633887825 Element 33160 6538 x .138169439
{5} Interval = 0492864296 {5} I'n srval =.0246432148
J994 11 m/ m 3 Unit = 0985728592 .7988 ti. m/m% Unit = 0492864296
Element (5914371552 X 2456432148 Element 295718 276 X 123216074
{8) Interval = .04419126725 (&) \ Intcrsal = 02205506336
44545 li. m/m Unit = .0883825245 B909 I i m,/m Unit = 0441917472

Element 5302952 17: x .2209563385

—

Element .265147¢032 x 110478148

Figure 2-3

USAF Resolution Chart

Data
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GROUP +0
{1 Interval = 01685
Ul mfm Unit == .03937
Element .23622 ¥ 098425
(2) Inferval = 01753674532
§1225 B e/ Unit = 03507349665
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(4
WL RV — _
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s
18874 11. /M comeee
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GROUP -V

(1) Interval == 0070425
2 b ol . _ Unit == .019¢85
Elament 11811 X 0492125
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Interval == .60775051028
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(3}
2.5398 fi. m/fm —
Element 0900732136 X 0387530514

{4) Infervel = 00590847195
2.6494 “_ m,m - Unii:: LO13616943%1
Element 08290165346 X .03454235977§

(5} Interve! :== 0061408037
3.1952 K. m/m. Unit == .01232160741

Element 073929444456 < .02080401552!

{s) ‘Intervel == .005523¢C84
35636 I m/m Unit == .01 104711631

Elemont .0662665C025 X 02761954202t

grour+2

() fntervel = 00492125
Unit = .039842%

3 T £ YO—
Element 059055 X .02400625

{2) Inferval = 00438418708
449 8. mfm Unit = 00876537416

Element 05261024495 X .0219209354

Interval = .00387530514
Unit = .00775061028

{3}
80796 1i. m/m-.-—-
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54988 1i . /i Unit= 00630347 195
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Interval = .00208040( 85
Unit = 0061606037

(5)
83904 K./ ...
Element 0369648222 X 01540200925

{¢) Interval
7.1292 6. mfn 002761950055235004

Element 0331434504 X 013509771

GROUP -3

Interval = .0024460625
Unit = 00492125

Eloment 0295275 X 012303 12§

(1) %
8 li. m/m —

(2) Interval == 00219209354
898 ki mfm Unit == 00435413708

Elemont .02630512246 X 01095604477

Interval = .00 (93785257
Unit == 00367530514

(3)
10.1592 K. m/m .........
Element .02325 1830852 X .00968826255!

Intervel == .0017271479€S
Unit == 00345422597

[4)
113576 ti. m/em . —....
Elemont 0207254 15874 X 0C435E8S94.

Inforvel = .301540200%.
Unit == 03056040186!

Element .018482411 112 X .0 1770100463

15)
12.7808 1i. m/m .

Infervel == .02136077710
Unit == 0274158420

(3]
142544 i m/m .
Elament 016671726218 > 0CS90405L50:

Figure 2- 3 (continued)
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Line #

1 TT:TT: TT AAAA WWW WW WW A
2 RRIVALARM FIEILDRVRITRVRIMRVRIRS#
3 RRZ2ZVALARM FIELDRVR2TRVRZMRVR2RS#
4 RR3VALARM FIEIDRVR3TRVR3MRVR3RS#
5
6
7
8
9

10

11

12

13

14

15

16

LEGEND
Line 1

TT:TT:TT = local time in hours, minutes, seconds (6 numbers plus 2 colons
AAAA = Altimeter setting (4 numbers)
WWW WW WW = wind direction/speed/gust speed (3 numbers/2 numbers/
2 numbers)
A = ATIS character (1 letter)

Lines 2, 3, 4

RR1, RR2, RR3 = names of runways assigned to this TRACON display,
e. g., 12, 26L (3 characters allocated)

V = Vortex Advisory System number (0-9)

ALARM FIELD = Alarm fields for assigned runways (11 characters
allocated)

RVR#L = RVR value for assigned runways where L indicates position
(T for touchdown, M for Mid, and R for rollout) and # indicates
relative display position of runway (1, 2, 3) (4 numbers and 1 special
character)

S# = ALS or MALS light status for assigned runways (letters followed
by one number)

Lines 5 through 16

12 lines of 32 characters each for supplementary data (or lines 1 through
16 for supplementary data)

Figure 2-6 TRACON Display Data Page Format



Jine #
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5
6
7 .
8 .
9
10 .
11 .
12 RRRVALARM FIELDRVRNTRVRNMRVRNRS#
13 N ##### E ##### SE #####
14 s #### W HHEF#H
15 WX
16 WX
LEGEND
Line 1

TT:TT:TT = local time in hours, minutes, seconds (6 numbers plus 2 colons)
AAAA = altimeter setting (4 numbers)
WWW WW WW = wind direction/speed/gust speed (3 numbers/2 numbers
2 numbers)
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Lines 2 through 12
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RVR#L = RVR value for assigned runways where L indicates position
(T for touchdown, M for Mid, and R for rollout) and # indicates
relative display position of runway (1, 2, 3) (4 numbers and 1 special
character)

S# = ALS or MALS light status for assigned runways (letter followed
by one number)

Lines 13, 14
Each of these lines represent airport boundaries (2 alphabetic characters)
and the observed wind at the boundary (3 numbers for direction/2 numbers
for speed), 3 on line 13, 2 on line 14,

Lines 15,16
WX = weather message (32 characters per line)

Figure 2-7 Backup Critical Display Data Page Format
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Processor ~ The term processor, as used herein, shall denote a unit
containing the following hardware: central processing wmit(s),
resident nemory, and I/O interfaces.

Processor Menory ~ The resident nemory of the processor.

Remote Display/ Termnal ~ A display/termnal capable of accessing
the CPS by means of a remote dial-up tel ephone circuit.

Subsystem Peripherals ~ These are defined as the CPS operator SMD,
disk units, tape unit, and line printer.

3~1.3 Applicabl e Abbreviations

ANS| Anerican National Standards Institute
ASCl | Anerican Standard Code for Information Interchange
CCD Consol i dated Cab Display

CD Critical Display

CPS Central Processing Subsystem

CRT Cat hode Ray Tube

ER Engi neering Requirenment

FAA Federal Aviation Adm nistration

FPU Facility Processing Unit

GFE Government Furni shed Equi pnent

ICD Interface Control Docunent

| D | dentification

1/0 | nput / Qut put

LCP Lighting Control Panel

MTBF Mean- Ti me- Bet ween- Fai | ure
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MTTR Mean- Ti me- To- Repai r

RMMS Renote Maintenance Mnitor System
SD Suppl ementary Displ ay

SMD Super vi sory/ Mai nt enance Di spl ay
TD TRACON Di spl ay

TRACON Term nal Radar Approach Control

3~2 Applicabl e Docunents

3~2.1 Appli cabl e Documents.~ The following FAA, mlitary, and

m scel | aneous docunents, of the issued specified in the invitation for bids
or request for proposals, forma part of this specification and are
applicable to the extent specified herein.

3-2.1.1 FAA Docunents

St andar d

FAA-STD-018 Conputer Software Quality Program

Speci fications

FAA~G—~1210C Provisioning Technical Documentation
FAA-G-2100/1 El ectronic Equipnent, General Requirenents

M scel | aneous

NAS~MD~790 Level | Interface Control Docunment for RMMS

3~2.2.1.2 MIlitary Docunent

St andard

MIL~STD~461 El ectromagnetic Interference Characteristics
Requi rements for Equi pment
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material desired, i.e., specification nunber, dates, amendment numbers
al so, request should identify the invitation for bid, request for
proposal s, or the contract involved, or other use to be nade of the
requested material

3-2.3.2 Source of MIlitary Document.~ Single copies of the mlitary
standard nmay be obtained fromthe Naval Supply Depot, 5801 Tabor Avenue,

Phi | adel phia, PA, 19120. Request should cite the request for proposals for
contract for which the standard is needed.

3~-2.3.3 Sources of Ot her Documents.~ Copies of ANSI docunents may be
obtained fromthe Anerican National Standards Institute, 1430 Broadway,
New York, New York, 10018. A nomnal fee will be charged by ANSI for each
docunent. Copies of EIA publications may be obtained fromthe Electronic
I ndustries Association, 2001 Eye Street, N.W., Washington, DC, 20006.

3~-3 Requi renents

3-3.1 General.~ These requirenents are for the Central Processing
Subsystem (CPS) which will be an integral part of the Consolidated Cab

Di spl ay/ Renot e Mai nt enance Monitor System(cCb/RMMS). The cPS shal
consi st of duplexed processors, nonvolatile nmenory, nass storage devices,
basic peripheral units, and all necessary interface hardware

The cps shal | receive sensor type data fromseveral outlying sites via

dedi cated and/or shared land |ines, process the data, transmt this
processed data to several displays which will be used by operational and
mai nt enance personnel and record this formatted data with date/time tags on
mass storage for future analysis. In addition, the cps shall have the
capability of transmtting control commands and messages to specific renote
sites for the purpose of performng operational and naintenance functions
The cps shall be a fail-safe system Processing of operational software
must not exceed 65 percent of available processor time when running a

maxi num site configuration

3~-3.2 Functions.~ The CPS shall performthe follow ng major functions
on-line and I n real~time:

| nput / Qut put

Real - Time Processing
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Data Storage
CPS Integrity Checking
Background Processing

3-3.2.1 I nput/Qutput Function.- The cPS shall conmunicate with the renote
sites via message protocal and formats in accordance with the Interface
Control Docunent (ICD) Level I. The processors will be interconnected to
validate the performance of each other, and to transmt and receive
commands and data. The CPS shall comunicate with the follow ng categories
of displays and display/termnals:

CPS operator's SMD

Mai nt enance SMD

Cab and TRACON SMD

Critical Displays (CD)

Suppl ementary Displays (SD)
Lighting Control Panels (LCP)
TRACON Di spl ays (TD)

Renote and spare display/termnals

Both processors shall communicate with the system peripherals (disks, tape,
and the printer).

3-3.2.2 Real -Time Processing Function.- Real-tinme processing shall be
under interrupt control and task scheduling. There shall be a m ninum of
sixteen (16) priority interrupt levels. The executive nodule of the
operational program shall nonitor task scheduling on a priority basis.

Each task should be scheduled at run time either by the task scheduler or
by a hardware priority interrupt. \Wen no interrupt service routine is in
execution and no hardware interrupt is pending, the highest priority
noninterruptable task shall go into execution. A task shall be readied for
execution in one of the follow ng ways:
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mai ntenance, etc.). Daily records shall be kept for a mninmum of 7 days
for the conputation of a weekly summary record. The weekly records shal
be retained for the period required to compute a monthly sunmary record

The nmonthly sunmary records shall be retained for the period required to
conpute a quarterly summary record. The quarterly records shall be kept
for the period required to generate an annual report.

3~3.2.3.2.6 Maintenance Schedul e Record.- The text field shall contain a
record type ID and data. The record types are as foll ows:

(a) Form - During operational program generation, naintenance
personnel shall create formatted maintenance schedul e pages (forns)
These form pages shall be |oaded into menory and used as field
descriptors for user inserted data. Each form page shall be one

di spl ay page in composition.

(b) Data - The data record shall consist of the inserted data

3-3.2.3.2.7 Log Record.~ The text field shall contain the user ID and
conmand string entered

3~-3.2.3.3 Magneti c Tape Storage.~ In order to conserve disk space, the
records specified under paragraph 3-3.2.3.2 shall be automatically or
manual |y flushed to tape. The frequency of the automatic task shall be a
parameter, nodifiable by the cpS operator

3-3.2.4 CPS Integrity Checking Function.- There shall be two nodes of CPS
integrity checking, internal and external

3~3.2.4.1 Internal Integrity Checking.~ The processors shall perform the
followmng self-checks

(a) Subroutine Execution Time Quts ~ Subroutine execution shall be
performed in a specific anmount of tine.

(b) Menory Checks ~ Menory reads, wites, and timng shall be
val i dat ed

(¢) I'nput/Qutput Checks - Reads/wites shall be nonitored to al
/0 ports, controllers, and peripherals
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3~3.2.4.2 External Integrity Checking.~ Each processor shall nonitor the
integrity of the other processor by periodically initiating tasks to
validate at |east 90 percent of the other processor's performance
capability.

3~3.2.5 Background Processing Function.- The CPS shall execute, as a
mnimum the followng functions in a lower priority node of execution

(background):

(a) Qperational Program Generation

(b) Trend Analysis

(¢) Fault Isolation

(d) Report Generators

(e) Mai ntenance Mnthly Schedul e

(£) System and Peripheral Diagnostics

(g) cPs and Renpte Site Program Devel opnent

(h) Event Reconstruction
3~-3,3 Hardware.~ The basic conputing elenent within the CPS shall consist
of a general purpose conputer that is a part of a broad product line in
whi ch off-the-shelf peripherals and interface exist and upward conpatible
hardware and software are available. This general purpose conputer

(processor) along with the associated peripheral equipnent, are described
in the follow ng paragraphs.

3-3.3.1 Processor Requirements.~ Hardware requirenments of the processor
are contained in the follow ng paragraphs

3~3.3.1.1 General.~ Ceneral requirenents for the processor are as follows:

(a) Instruction Repertoire: Bit and byte nanipul ation, shift,
arithmetic, and logical instructions, junmp, branch, and hardware
mul tiply and divide.

(b) Instruction Timng: Mst conformto industry standards for
m ni conputers or better.
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Processor self-checks shall be perforned by both units by which better than
95 percent of all processor failures nust be detectable. Each processor
shal | performintegrity checks which shall include the follow ng:

(a) Watchdog timer updating. Tiner runout Wi ll signal switch-over.

(b) Menory check.

(¢) Interrupt servicing check.
3~-3.3.1.3 Memory.~ The working storage shall be random access menory. The
storage area required for the maximum site configuration version of the
operational software and for data storage shall not exceed 75 percent of

the available nenory, thus providing for future growh. The mninmum ac-
ceptable nenory requirements are as follows:

(a) Size shall be 64k words expandable to 128K words, with a
mnimumword | ength of 16 bits. Mdular increments of 16K words
m ni num shall be available for expansion purposes.
(b) The nenory shall be non-volatile during a primry power outage
for a mninumof 1 hour. If solid-state nenories are proposed, the
batteries, if used required to nmeet the non-volatility requirenent
shall be a non-acid type.
(c) Read/wite cycle tinme shall be less than 1.5Ksec.
(d) Byte addressable in one nenory cycle.
(e) Multi-level indirect addressing.
(£) Menory parity checking.
(g) Menory protect to permt partitioning nenmory.

3~-3.3.1.4 Input/Output.~ The data rates for the various displays and dis-

play/termnals shall be software or switch selectable and the mninunms are
as follows:
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(a) CPS operator 1200 bits/second
(b) Maintenance SMD 1200 bi ts/ second
(c) Cab and TRACON SMD 1200 bits/second

(d) Renote (auto/answer) and spare 300 bits/second
ports

(e) Citical displays

(£) Supplenentary displays

(g) TRACON di spl ays
*As specified in Part 2 of the ER.
3-3.3.1.5 Rennte Site and Display Interfaces.- Data comunications will
exi st between the CPS and renote sites. These communications will be via
dedi cated and/or shared land lines into data multiplexers in the CPS having
a maxi mum data rate of 4800 bits/second. Al data communications between

the CPS and rempte sites shall be RS~449/232C conpatible in accordance with
EIA-RS~232C, EIA~RS-449, and EIA~Bulletin #12.

Data conmmunications with the display subsystem shall be as necessary to
support the requirements of Part 2 of the ER.

3-3.3.1.6 Processor Front Panel.- As a mininmum the front panel of each
processor shall contaln an on/off switch, a bootstrap |oader key, panel

di splays, and entry devices (switches or keys) which can be used to display
and nodify the contents of all registers and nenory |ocations. The on/off
switch shall have a lock position to inhibit front panel entry during
program execution.

3~3.3.2 Subsystem Peripheral Equi pment Requirenents.- The subsystem

peripheral equipment shall be off-the-shelf devices, interface with both
processors and function under program control. The requirenments for these
equi pnrents are as foll ows:

(a) cps Qperator SMD — The CPS operator SMD will be the basic

i nput/out put device for the cpS. This termnal shall consist of a
keyboard and CRT type display. It shall be interchangeable with
other SMbs in thesystem (i.e., maintenance sSMD) and use an
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of the central or site(s) software. If nore than one editor is provided
ease of editing should be enhanced through commonality in the editing
commands. The editor(s)' features shall include, but not be linited to,
the follow ng:

(a) String manipulation ~ search, change, add, and del ete.
(b) Line manipulation ~ insert, add, and delete
(¢) Pointer positioning ~ forward and backward.

(d) Auto retrieval of next block of source code fromfile into edit
buf f er.

(e) Save the present contents of the scratch file and remain in the
editor.

3~3.4.1.2 Assenbl er(s) and Compiler(s).~ An assenbler and conpiler shal

be provided for all languages used in the devel opnent of the central and
site(s) software. The cPS shall have the capability to devel op and nodify
software and burn prons for any of the renote sites. If the programing

| anguage(s) of the site's software is not directly conpatible with the CPS,
then either all necessary cross-assenbler(s) and cross-interpreter(s) shal
be provided on the CPS, or a renpte site's microprocessor devel opnent
system shall be provided with all software being directly accessible by the
CPS.

3~3.4.1.3 Loader(s).~ A firmvare bootstrap | oader shall be supplied. The
bootstrap loader shall read the device code of the external device from
which to load, fromthe front panel switches. A linking |oader(s) shall be
supplied which shall create a menory load file. The linking |oader shal
provide, but not be limted to, the follow ng:

(a) Linking absolute and rel ocateabl e code.

(b) Acceptance of external references.

(c¢) Linking of subprograms witten in any of the supplied

| anguages. (M xing of assenbler and compiler generated code nust be
possible at load tine.)

(d) A load map defining all global and external references (listing
of the load map shall be optional)
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3-3.4.2.1 Qperational Program.- The following software description is

functional in nature. |If the contractor deviates from a particul ar
approach, an equivalent or better method shall be justified. The
capability shall be provided to boot the operational program from both disk
and tape. The operational program shall be designed so that inoperative
peripherals shall not hinder the primary performance of the CPS. The
operational program shall perform the following primry functions

(a) Tel eprocessing between the renote sites and the CPS according
to the ICD Level | specification. Fast scan the renote sites for
alarnms and nessages waiting to be transmtted to the cpS. Poll the
remote sites periodically for status and certification type data
Upon mai nt enance personnel command, poll a specific site or subsite
for status and/or certification type data. Transmt messages and
conmmands to the renote sites

(b) Format incomng data fromthe renote sites to be sent to the
di splays and recorded on disk. Format outgoing messages to the
remote sites and subsites

(c) Process alarns fromthe renote sites on a priority basis.

(d) Route updated data pages (updated by data received fromthe
renmote sites or manually entered froma SMDP) to the appropriate
di spl ays.

(e) Update time on the operational displays (critical displays,
backup critical display data page of the supplenentary displays, and
TRACON di spl ays), once a second.

(£) Monitor the lighting control panels. Transmt to the remote
lighting sites all functions to be perfornmed in a high priority
node. Update data pages, record on disk all changes in intensity
| evel s, and send acknow edge nmessage to appropriate LCP upon
verification of action performed from the renote site

(g) Execute and log (with display ipand/oruserip)allcontrol
comands/ requests entered from displays and SMDs.

(h) Record on disk and display on the appropriate sSMD(s) all error
nmessages.

(i) Monitor and initiate all requests to execute support prograns.
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(j) Performintegrity self-checks. Upon fault detection, display
appropriate error message(s) and if active, initiate an automatic
transfer.

(k) Automatically or upon operator request, flush the data stored
on disk to tape

(m) Provide security procedures and verification for user |og-on
and disk file access

(n) Provide a task scheduler for prioritized execution of tasks.
(p) Provide peripheral equipnent control

(q) Performinitialization during inital systemstartup, power
fail/auto restart, and fail-safe/processor transfer

(r) Provide manual processor transfer capability.

(s) Perform baseline test functions.
The following primary nodul es shall be part of the operational program
3~3.4.2.1.1 Executive.— The executive nodule shall control genera
processing, housekeeping and bookkeeping, peripheral equipment control

access and timng of information flow, error reporting, interrupt
vectoring, system security, and task scheduling

3-3.4.2.1.1.1 General Processing.~ General purpose routines shall be part
of the executive nodul e.

3-3.4.2.1.1.2 Housekeepi ng and Bookkeeping.~ A | 0g shall be kept on disk
of all user commands that affect system operation and perfornmance (see
paragr aph 3-3.2.3.2.7).

3~3.4.2.1.1.3 Peripheral Equipment Control.- Software control of the
peripheral equipnment 1s described I1n the follow ng two paragraphs

3~-3.4.2.1.1.3.1 Subsyst em Peripherals.~ The CPS shal| provide continuous
data recording and dunp the data disk to tape in accordance wth paragraph
3-3.2.3.3, or when the data disk if full. If the tape unit is inoperative
the cps shall overflow the data to the data area on the systemdisk. The
capability shall also exist to performthe disk to tape dunp function
manual |y at the CPS operator's request.
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The cpS operator SMD, disk drives, tape drives, and line printer shall be
addressed as fixed function data ports.

3~-3.4.2.1.1.3.2 User Peripherals.- The critical displays, supplementary

di splays, and TRACON di splays shall be addressed as fixed function data
ports, while the cab SMD, TRACON SMD, nmi nt enance SMD, and renote and spare
di splay/ternminal ports shall be assigned a function capability according to
user ID and password entered when logging on the system Al displays and
display/termnnal shall be discretely addressed. There shall be a time-out
feature for the remte display/termnal (auto/answer) passive user. If a
response is not received fromthe renote display/termnal within 5 mnutes,
the CPS shal |l disconnect the renote display/terni nal

The remote sites shall be addressed by site and subsite I D in accordance
with IcD Level I.

3-3.4.2.1.1.4 Access and Tinming of Information Flow - The executive nodul e
shall control information flow through the system Data updates and

modi fications shall be performed by priority. A normal or test node of
operation shall be established by neans of an operator command. Data
acquisition during the normal node of operation shall be fromremote sites
During the test node (baseline testing) of operation, data acquisition
shall be froma disk or tape file

3-3.4.2.1.1.5 Error Reporting.~ The executive nodule shall direct error
messages to the appropriate SMD(s) on a priority basis. Error messages
shall be in English |anguage form

3~3.4.2.1.1.6 I nterrunt Vectoring.~ The executive nodule shall vector
interrupts at the same interrupt level to the appropriate service routines
There shall be a mnimmof sixteen (16) interrupt |evels.

3~3.4.2.1.1.7 System Security.~ Access to the system shall be limted.
Only users with the proper user identification (user 1D and valid password
shall be allowed to enter the system The identification codes and
passwords will be changed by the cps operator periodically to prevent

unaut horized entry to the system A log shall be kept of user ID, connect
tinme, disconnect tine, and control commands entered for all users on the
system  There shall be disk file protection and menory partitioning

3-3.4.2.1.1.8 Task Scheduling.~ A task schedul er shall be part of the

executive module. The task scheduler shall control the execution order
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3-3.4.2.1.2.3 Fai |l - Saf e/ Processor _Transfer.- The active processor shal
request an auto transfer and send the reason for transfer to the other
processor, when any of the follow ng conditions occur

(a) The heat tenperature sensor in the active processor detects an
out-of-tolerance condition

(b) The active processor detects conmmunication or |/0O problens.
(c) The active processor detects menory faults.
(d) The active processor detects execution faults.

The other processor will intiate an auto transfer when it detects a fault
in the active processor perfornmance

Both an automatic and manual transfer capability shall be provided. Wen a
processor transfer occurs, either automatically or manually, a nessage
.describing the processor transfer as auto or manual, active processor or
externally invoked, and the reason for the transfer shall be displayed at
the CPS operator SMp and recorded on disk.

3-3.4.2.1.3 Tel eprocessi ng. - The ¢ps shall maintain a comunications |ink
with all remote sites for the purpose of collecting status and
certification type data. The cPs shall also have the capability of
transmtting command nessages to the renote sites via shared or dedicated
land lines. These comunication l[ine configurations nmay be either
point-to-point or multipoint nodes. The protocols necessary for
establishment, polling, selection with response, fast selection, message
transfer, termnation, aborts, interrupts, and recovery procedures shal
conformto, but not be [imted to, the ANSI Publication X3.28-1976,
"Procedures for the Use of the Communication Control Characters of the
Anerican National Standard Code for Information Interchange in Specified
Data Communication Links". The conmunication links shall use the follow ng
data comuni cation procedures as specified in Icp Level |

(a) Character-oriented, code transparent data |ink procedures
These procedures shall conply with two-way alternate, non-swtched
multipoint with centralized operation and selection. Response to
sel ection shall use message independent blocking, with cyclic
checking, alternating acknow edgnent, and transparent heading and
text.
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(b) Character-oriented, non-code transparent data |ink procedures
These procedures shall conply with two-way alternate, switched
poi nt-to-point using conversational message transfer

(¢) Bit-oriented data |ink procedures. These procedures shal
comply with the ANSI BSR X3.66~1977 Standard.

3-3.4.2,1.4 Renpte Site Handler.~ A renote site detecting its assigned
pol ling supervisory sequence assumes naster status and responds in one or
two ways:

(a) If the station has a nessage to send, it initiates nessages
transfer. The active processor assunes slave status.

(b) If the renote site has no message to send, it sends EOT,
termnating its master status. Master status then reverts to the
active processor. Two types of polling requests will be generated
by the active processor. The first one is a specific polling
request to establish line continuity and for alarm nmessages only,
and the second is a general polling request. Polling requests nmay
be addressed to either a renbte site or subsite.

3~3.4.2.1.5 Formatter.~ The formatter nodule shall be created, during the
operational program generation, according to the types of renote sites in
the system A subroutine shall be appended to the formatter nodule for
each type of remote site. The functions of the subroutine shall be to
format incoming data fromthe renote site and route the formatted data to
nmemory |ocations and disk, and to format outgoing messages to the renote
site.

3-3.4.,2.1.6 Di spl ay Subsystem.~ The display subsystem shall consist of the
fol I ow ng:

Critical Displays (CD

Suppl ementary Displays (SD)
Lighting Control Panels (LCP)
TRACON Di spl ay (TD)

Cab and TRACON Supervisory/ Maintenance Displays (SMD)
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Upon logging on the system the user shall enter a user ID and sassword.
According to the user ID and password entered, the system shall acknow edge
the renote or spare display/termnal user as one of the following three
types of users:

(a) Passive User —~ A passive user shall not have any cornitrol
capability and shall be a low priority on the system The passive
user may request all data pages stored within the cps and shall be
transparent to the cps.

(b) Cab and TRACON sSMD ~ The user logs on as the cab or TRACON SMD
user, and shall have the full command capability of a cab or TRACON
SMD posi tion.

(¢) Mai ntenance sMD ~ The user |ogs on as the maintenance SMD user
and shall have the full conmand capability of the maintenance SMD
posi tion.

In all three nodes of operation, the capability to send and receive
messages to and fromthe CPS operator SMD shall be provided.

3~3.4.2.1.9 CPS Operator sMD.~ The CPS operator shall have conplete
control of the central processing subsystem and be capable of performng
the follow ng functions

(a) Manually switch operational program execution between
processors.

(b) Perform program devel opnment (edit, conpile, assenble, Iink,
etc.), in a background node of operation

(¢) Execute background routines, as low priority task, such as:
operational program generation, trend analysis, fault isolation,
report generators, peripheral diagnostics, etc

(d) Execute the commands of a mmi ntenance or ¢ab/TRACON SMD for
debuggi ng purposes.

(e) Change, add, or delete user IDs and passwords for security
pur poses.

(£f) Manual ly flush the disk data to tape.
(g) Perform conversational input/output with the operationa

program such as nodifying operational paraneters, disabling
subsystem peripherals, etc.
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3-3.4.2.1.10 Background Control.- The background control nodule shal

control user requests to execute support programs in the background node

3~3.4.2.2 Processor Integrity Checker Program- The processor integrity
checker program shall execute on the CPS In a real-time high priority node
of operation, and continuously validate the performance of the active
processor. |If externally a fault is detected in the performance of the
active processor, an autotransfer shall be initiated. An error nessage
shall be displayed on the CPs operator's SMD, that an autotransfer was
initiated and the reason for the transfer. [If the active processor
internally detects a fault, the active processor shall transmt an error
code to the other processor describing the reason for the transfer. An
autotransfer shall be executed and the other processor shall display an
error nmessage on the CPS operator's sMD, that an autotransfer was initiated
by the active procesor and the reason for the transfer (see Section
3-3.4.2.1.2.3).

3~3.4.2.3 Support Programs.~ The support prograns to be executed in a
background node of operation are described in the follow ng paragraphs

3~-3.4.2.3.1 perational Program Generation.- This routine will allow the
CPS operator to configure the operational program according to the renmote
sites and display subsystem configuration. The routine shall perform as a
mninum the follow ng functions

(a) Build the formatter module, based on the type of renote sites
in the system

(b) Assign renote site nultiplexer channel nunbers and data rates
with renmote site identifiers and subidentifiers

(¢) Set initialization parameters to default values by manual entry
or by reading in a disk file (both capabilities shall be provided)

(d) Assign display addressing codes and data rates to specific
types of displays, SMDs, and display/termnals.

(e) Assign user IDs and passwords.

(£) Establish the default formats of the operational displays and
mai nt enance sMD data pages by reading in disk files.
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The mai ntenance SMD operator shall have the capability to obtain a hard
copy of the maintenance schedul es

3~3.4.2.3.7 cPS and Renpte Site Program Devel opment.- All necessary
software to perform program devel opment for both the central and renote
sites shall be supplied such as

(a) Editor(s)

(b) Assembler(s)/Cross—Assembler(s)
(¢) Complier(s)/Cross Conpil er(s)
(d) Interpreter(s)

(e) Loader(s)

(£) Debugger (s)

3-3.4.2.3.8 Event Reconstruction.~ The capability shall be provided to
perform event reconstruction. The event reconstruction software shall be
executed on command fromthe CPS operator SMD. The CPS operator shal

enter the time period of the data to be reconstructed, the display address
(code) on which the data wasoriginally displayed, and the display or SMD
address (code) on which to display the reconstructed data. The software
shal | provide the capability to perform eventreconstruction in real-tineg,
fast-tinme, and slowtime (including freeze). The execution of the event
reconstruction software shall not hinder the exection of the operationa
program

3-3.4.2.4 Basel i ne Test Program.~ The baseline test program shall be
executed in conjunction Wi th the operational program  Upon operator
command, under the operational program the baseline test program will be
overl ayed

The function of the baseline test programis to receive simulated data from
a disk or tape file (both capabilities shall be provided) in order to
exerci se those functions of the operational programselected by the CPS
oper at or

3-3.5 ¢ps Characteristics

3~3.5.1 Subsystem Performance. - The cps shall neet the functional and
performance requirenents of this ER when properly installed and operated
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in accordance with procedures to be devel oped. Several inportant
performance features are as foll ows:

(a) Follow ng processor transfer or a power fail/restart, the CPS
shal | update the critical displays within 5 seconds and all other
di splays w thin 30 seconds.

(b) When perfornming a system startup, nanual data entry shall be
kept to a mininum A command file approach shall be taken

(c) Self-checks shall be performed by both processors with at |east
95 percent of all failures being detectable.

(d) Processor menory shall withstand a primry power outage of at
| east 1 hour.

(e) The tinme duration fromwhen a renpte site senses an alarm unti
the information is displayed on the critical displays, shall be a maxi num
of two (2) seconds for an ILS alarm and a maxi mum of five (5) seconds for
all other alarns.

3~-3.5.2 Reliability and Maintainability.- The reliability and
maintainability requirenents specified herein shall apply to the equi pment
within the CPs.

3-3.5.2.1 Processor Reliability and Maintainability.- Each of the
processors shall have a specified Mean-Ti me-Bet ween- Fai | ures (MTBF) of 1000
hours (excl uding i ndicator |anmps, fuses, etc.). The Mean~Time~To~Reair
(MTTR) shal] be 1 hour or less (based upon these values and utilizing the
equation (for repairable redundant systens), the duplexed processors

wi Il have a theoretical nmean up-tinme of 500,000 hours).

3-3.5.2.2 Peripheral Equipnent Reliability and Maintainability.- The
subsyst em peripheral equipnent associated with the cps shall neet the
followi ng requirenments

(a) Disk Unit -~ The m ninum acceptabl e MTBF shal| be 4000 hours
with an MTTR of 1 hour or |ess.

(b) Tape Unit - The m ni num accept abl e MTBF shal | be 2000 hours
with an MTTR of 1 hour or |ess.

(c) Line Printer Unit -~ The m ni num acceptabl e MTBF shall be 2000
hours with an MTTR of 1 hour or |ess.
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indicate correct or incorrect operation for that specific major unit
Errors detected in the course of performance testing shall be displayed on
the CPS operator SMD and optionally routed to the line printer

3-3.5.2.3.3.1 I ndicator Lights.- Lights used as indicators of equipnent
status or performance shall be located on front panels, and shall be
readily replaceable

3-3.5.2.4 Special Tools and Special Test Equipnent.- The design shal
enphasi ze the use of commercially available tools, test equipnent, and
fixtures for maintenance aids and nminimze reliance upon special equipnent
However, any special tools and special test equipment necessary for the
repair, adjustment, test, and maintenance of the subsystem specified
herein, shall be supplied as part of the equipnent

The contractor shall submit for FAA review and approval, a conplete |ist of
special tools and special test equipment, the application and procedures
for use of each, and the unit or conponent for which it is required. This
data and information shall be submitted prior to fabrication or procurenent
of any special tools and special test equipnment. Contracting Oficer
approval is required prior to such fabrication or procurement of these

i tens.

3-3.5.2.5 Standard Test Equipnment.- An itemzed |ist of standard
conmmrercially available test equipment, required for maintenance of the
subsystem shal| be provided to the Contracting Officer by the contractor in
accordance with paragraph 3.13.1 of FAA-G-1210C. This list shall indicate
the make and nodel of each item

3-3.5.2.6 Reliability Progra.- It is the intent of the government to
establish alimted reliability programfor the cPS. This program will be
contained in the overall Reliability Program Plan detailed in Part 1 of
thi s ER.

3-3.6 Design and Construction

3-3.6.1 Ceneral Requirements.- The CPS shall be designed to provide high
operational availability and good accessibility for maintenance and repair
or replacenment of units, conponents, and circuits. [Each subassenbly shal
be renmovable from the cabinets without requiring the partial or conplete
renoval of any other subassenbly. The cabinets shall be of high quality,
sturdy construction, and be accurately and carefully fabricated. Al
cabinet assenmblies shall be designed so that it shall not be necessary to
bolt or fasten down the equipment. Adjustable leveling pads shall be
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provi ded at each corner of the cabinet base, having sufficient travel to
unl oad casters underneath the cabinet if casters are used. Al equipnent
access door shall be capable of being easily renoved and reinstalled

Latches shall be provided to hold cabinet doors in the open position

Doors and panels shall be adequately braced and removable units shall be of
sufficiently small size and weight so as to not exceed 50 pounds (22.65
kilograms) to pernit removal and replacenent by one unassisted technician.
Renoval of units for maintenance or repair or for interchanging of units
shal| not cause any deformation to the cabinet or to the units. \ere

equi prent cabinet lifting devices, such as hooks or rings, are installed
for convenience in handling, such devices shall be replaced by the
contractor with suitably painted cap bolts to be installed after removal of
such hooks or rings. Al cables and wires, harnessed or single, shall be
prot ect ed agai nst chafting, and such protection shall be independent of the
individual wire or cable insulation or jacket. Al surfaces of itens on
the front of panels shall be at cabinet ground potential. Cabinets shal

be designed for installation side by side. The various units or modul es
mounted in each cabinet shall be accessible for servicing fromeither front
or rear. These units shall be provided with slides where necessary to
permt withdrawal for servicing and where conponents or test points are
only accessible from the bottom a suitable tilt or hinge arrangenment shal
be provided to pernit easy and confortable accessibility.

Equi pment cabinets shall be no greater than seventy-six (76) inches (193
cnm in height (excluding trve of leveling pads), thirty-two (32) inches (81
cm) wide, and thirty (30) inches (76 cm) deep. These dimensions exclude
cable ducts and input/output connectors. Such external front and -rear
protrusions may extend an additional two (2) inches (5 cm normal to the
cabinet surface. Maxinum floor |oading of any cabinet shall be less than
200 pounds per square foot (975 kil ograns per square neter).

The design and construction of the cps cabinets shall be subject to FAA
accept ance

3-3.6.2 Col or of Finishes.~ The basic color and accent panel colors shal
be as specified by the Contracting Oficer fromthe colors normally offered
by the manufacturer

3-3.6.3 Cabinet Ventilation and Cooling.- Al blowers, vents, and cooling
equi pnent necessary for the ventilation and cooling of the equipnent shal
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A1l cables shall be supplied with connectors installed. Any special tools
and instructions required for cable fabrication shall be furnished by the
contractor as special test equipment

3-3.6.7.1 Cable Entrance and Exit Locations.- Cable entrances and exits
shal | be designed such as to enable advantageous routing of the cables
between units from the standpoint of accessibility, noninterference with
operating personnel, and appearance of installed equi pment

3-3.6.8 Conponents and Materials.- Al subassenblies, conponents, and
materials shall be as specified in 1-3.3.1.10.

3-3.6.9 Service Conditions.- The equipnent herein shall performin
accordance with the requirements of this ER under the service conditions
listed below. The equipnent will be contained within an attended facility
and the nornmal ambient tenperature of the environnent in which the
equipnent will be installed will be 72 degrees Fahrenheit (22 degrees
Celcius). Service conditions including AC line parameters, are as follows:

perating (Power On)

(a) 0~10,000 feet (0-3048 neters) altitude above sea | evel.

(b) 50-90 degrees Fahrenheit (10-32 degrees Cel sius) tenperature
anbi ent (cabinet intake air tenperature)

(c) 20 percent - 80 percent relative humdity.
(d) Direct air conditioning shall not be required.

(e) AC l'ine parameters:

Design Center Range

120 volts 108-132vol ts
208 vol ts 187-229 volts
60 Hz 57-63Hz

* Exception is disc drive units where accuracy is 59-61Hz.

3-3.6.10 El ectrical Service Conditions

3.3.6.10.1 Transi ent State.- Al equipnent shall performits specified
function in accordance with the requirenents of 1-3.3.4 and 1.3.3.5 of
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FAA-G~2100/1 pertaining to AC power source transients. No false
operational or input signals shall be generated by transients within the
defined limts or by inrush currents caused by the Cps.

3-3.6,10.2 Startup Surges.~ The peak inrush current during startup shal
not exceed five tinmes the nornmal peak operating current

3-3.6.11 El ectrical Design.~ The electrical design of the system shal
mnimze total electrical power consunption and be in accordance with best
commericialpractices. Convenience twin outlets in accordance with 1-3.6.4
of FAA-G-2100/1 shall be provided on the front and/or rear of each
processor cabinet for 120~volt AC test equi pnent, soldering irons, etc.
These outlets shall be powered from an electrically separate power cable
brought out of the cabinet for connection to a separate noncritical AC
power source. The ground termnal of all convenience outlets shall be
electrically isolated from the equipnent cabinet and connected by a green
insul ated conductor to the ground termnal in the power distribution pane
serving the outlet.

3~3.7 Documentation.~ Documentation required under the contract shall be
as specified in Part 1 of the ER and as specified in the follow ng
paragraphs. Documentation detailed under Part 1 of the ER applies to al
parts of the cCp/RMMS while the documentation detailed in the follow ng
paragraphs specifically relates to the cps.

The contractor may utilize existing material or material that may contain
the required information within an existing docunent.  Subnission and
approval of documentation material shall be in the quantities and in
accordance with the schedule specified in the contract. Updating of the
requi red docunentation shall be acconplished periodically to maintain the
docunentation in current status

3-3.7.1 Central Software Design Data.~ This design docunentation shal
provide overall information about the central software package and shal
include, as a mninum a functional specification and design specification
in accordance with Part 1 of the ER.

3~-3.7.2 Conput er ProgramDocuments.~ The contractor shall provide al
docunmentation necessary for FAA to maintain and nodify all deliverable
conputer programs. The organization of all docunentation shall be conplete
and conform to accepted program documentation practices. Were flow charts
occur within the documentation, all symbols used shall conformto
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ANS| standards. As a mnimum the software docunentation shall include the
items described in the followi ng paragraphs. These documents shall be
reviewed and approved by the governnent, and quantities supplied in
accordance with the contract schedul e

3-3.7.2.1 Qperational Program Docunentation.- The operational program
documentation shall include a program manual and an operator's manual

3-3.7.2.1.1 Program Manual.~ In accordance with the contract schedule, an
operational program nmanual shall be furnished which provides an overview of
all routines and their interrelationships to the hardware and shal

describe how the functional requirements of the systemwere met. It shal

al so provide logical flow charts, and source listings for each subprogram
described. The source listings shall present the final delivered software
and contain sufficiently detailed coments to adequately describe the
purpose of each subfunction. The nmanual shall provide a sufficient detai
to allow FAA personnel to make program nodifications. The manual shal
include, but not be limted to, the follow ng:

(a) The manual shall specify the procedures for updating the manua
and identify the relationship of this manual to the other software
docunent s

(b) The manual shall provide a detailed explanation of conventions
adopted within the operational program with respect to flow
charting, table nanes, data names, routing |abels, and calling
sequences.

(c) The manual shall provide a detailed explanation of hardware
related programming factors such as input/output formats, codes, bit
arrangenents for control characters, conmunication sequences,
interrupt processing, and task priority scheduling

(a) The manual shall describe how adaption parameters are nodified

(e) The nmanual shall provide for such subprogram within the
operational program a narrative description, specification of the
program inputs and outputs and their definitions, system functions
perforned, and the specific nethods enployed. The contractor shal
provide specifications in this section showing table definitions,
storage allocation, and identification of reserved registers

3~3.7.2.1.2 Operator's Manual.~ The operator's manual shall provide the
Information necessary to execute the operational program It shall clearly
describe the relationship of the manual to other program docunmentation,
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(b) Internal data structure including buffers, tables, flags, and
indicators, special |abels, and expansion provisions.

(c) Qperating instructions.

(d) Program nodification and generation procedures including
conpi | e/ assenbl e and |oading instructions.

(e) Sinulated data file modifications procedures.

3.4 Quality Assurance Provisions

3~4.1" General.~ General provisions for providing and naintaining a quality
control programare detailed in Part 1 of the ER. However, specifically
within the cps, software quality control shall be provided as described in
the follow ng paragraphs

3~4.2 Conputer Software Quality Control and Testing.- The contractor shal
establish a system to assure control over the software preparation process
in accordance with FAA~STD~018.

3~4,2.1 Conputer Software Quality Control Program Plan.- The contractor
shall prepare and submt for FAA approval, a plan to 1nplement a conputer
software quality control program plan to assure all software delivered
neets contractural requirements. This plan shall be provided in accordance
with the contract schedul e

3~5 Preparation for Delivery

See Part 1 of the ER.

3-6 Not es
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DRAF

CONSOLIDATED CAB DISPLAY/REMOTE
MAINTENANCE MONITOR SYSTEM

FOREWORD

This is Part 5 of a group of specification documents under the basic heading,
""Consolidated Cab Display/Remote Maintenance Monitor System (CCD/RMMS), "
each of which carries the basic number Engineering Requirement (ER) with a
slant line and a number corresponding to the part number.
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Listing of Parts

General

FAA-ER-500-007/1 Partl

FAA-ER-500-007/2 Part 2

Display Subsystem

FAA-ER-500-007/3 Part 3

Central Processing Subsystem
FAA-ER-500-007/4 Part 4 - Remote Transmitter/Receiver Subsystem

FAA-ER-500-007/5 Part5

Instrument Landing System Subsystem

FAA-ER-500-007/6 Part 6 - Lighting/RVR Subsys tern

FAA-ER-500-007/7 Part 7 - Tower Interface Subsystem

5-1S COPE

5-1. 1 Scope of Part 5. - This Part 5 contains the requirements which are

applicable alone or in conjunction with other parts of this ER, to the design,
fabrication, testing, installation, and field validation of the ILS subsystem

of a CCD/RMM system to be installed and operated in FAA terminal facilities.
The ILS subsystem consists of a facility processing unit (FPU) for each ILS
remote site to be monitored. Each FPU shall be comprised of a microcomputer,
data communications unit (modem), status/control interface, and an unterrupt-
able power supply. An FPU makes the determination of the status of ILS
monitors at a site (i. e., localizer, glideslope, markers, far field monitor),
through the initiation of automatic tests upon monitor discrepancies (in the
case of dual monitors) and periodically (for single and dual monitors) for
certification type data. The FPU stores and transmits all data available for
use at the Central Processing Subsystem (CPS).

5.2 APPLICABLE DOCUMENTS

5-2.1 FAA Specifications and Orders. - The following Orders are applicable

to this part of the specification along with those in Part 1:
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-3.2 Performance Requirements. - These subparagraphs contain require-

rents applicable to all items for the FPU of the specification.

-3,2.1 Hardware

-3.2.1.1 Microcomputer. - Each microcomputer shall provide the capability

» collect all available data for the ILS site where installed via the status/
»ntrol interface. Each microcomputer shall have a serial communications
terface at RS-449/232C levels for the purpose of transmitting and receiving
ita from the local terminal, and a serial communications interface at
S$-449/232C levels for the purpose of transmitting and receiving data from
. communications unit. The microcomputer shall contain the hardware
:quired to perform fault diagnosis upon the ILS equipment at the site. The
icrocomputer must be capable of executing all requirements described
sewhere in this specification, plus 50 percent additional workload. T h e
icrocomputer shall use a minimum 8-bit word length. The microcomputer
id all other FPU hardware shall not adversely affect any signal or operation
the ILS equipment, even in the event of FPU hardware failure. The
icrocomputer shall contain the necessary hardware/software to accomodate

sinitialization of the software locally and remotely.

3.2.1.1,1 Front Panel, - The microcomputer front panel shall contain

e following features:

1. Connector for the attachment of a portable terminal (RS-449/232C

mpatible).
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2. A reset button to reinitialize the software.

3. Maintenance/normal switch.

5-3.2.1.1.2 Memory. - Memory shall consist of a combination of eraseable

programmable read only memory (EPROM) and random access memory
(RAM). Both RAM and EPROM must be capable of being expanded without
the addition of a second chassis, by the greater of 25 percent or 4K words
over that required to meet the other requirements specified elsewhere in

this specification.

5-3. 2.1.1. 3 Real Time Clock. - A real-time clock with a minimum resolu-

tion of one millisecond, that is under programmable control of the

microcomputer, shall be supplied.

5-3.2.1.2 Data Communications Unit (Modem). - The data communications

unit shall be a commercially available modem. It shall have an RS-449/
232C compatible interface to the microcomputer and shall be capable of
transmitting/receiving data at rates up to and including 1200 bps. The
modems shall operate from the uninterruptable power supplies (UPS)
during power outages. The site modems shall be of the same product line

as the modems at the CPS.

5-3.2.1,3 Status/Control Interface. - The status/control interface shall

include the sensors and other hardware necessary to monitor and control
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5-3.2.2.1 RMM Software. - The RMM software shall provide the capability

to control the ILS equipment and to perform data c»llection of all available
data. It shall perform tests upon this data to determine if faults, alarms,
or status changes of any monitored parameter have occurred. Thes e faults,
alarms , or status changes shall be transmitted (in accordance with the ICD

for RMMS) to the CPS.

In the event of a communications failure between the facility and central
site, the software shall continue to collect and test data. During a communi-
cations failure, the pre-alarm and alarm data shall be stored and maintained
in memory until communications is re-established. The pre-alarm and

alarm data shall then be transmitted to the CPS.

The software shall provide the capability of displaying on the local terminal
or transmitting to the CPS upon command, any or all data which shall have
been tagged by date and time and is categorized as pre-alarm, alarm,
status, or periodic (certification type) data; subcategorized to identify its
source. The software shall provide the capability of performing fault

diagnosis upon the ILS.

5-3,2.2.1.1 Initialization Software. - Software shall be provided to initialize

the FPU under any of the following conditions:
1. Initial system startup (power on)

2. Power fail/restart
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stored values of all parameters described in paragraph 5-3.2.2.1. 3. 1. The
status and certification type data thus ccllected shall be transmitted to the
local terminal or CPS upon request. Safeguards shall be incorporated to
preclude unauthorized or inadvertent alteration of parameters or limits from

the local terminal.

5-3.2.2.1.3.1 ILS Certification Type Parameters. ~ The certification type

parameters (5-3.2.2.1.3.1.1, 5-3.2.2.1.3.2, and 5-3.2.2. 1. 3. 1. 3) shall
be automatically verified for each of the ILS sites (i. e., localizer, glide-
slope, markers, far field monitor), by means of exercising the appropriate
interface or other built-in circuitry as required without interruption of
normal operation (other than momentary bypass of the monitor, if required).

(See FAA Orders 6750.15, 6750.17, and 6700.15.)

5-3.2.2.1. 3. 1. 1 Localizer and Far Field Monitor Parameters. - The

following is a list of typical parameters to be monitored (from both monitor

1, monitor 2, and where appropriate, the far field monitor) remotely:

v

1. CLR on CSE RF 7. CSE SDM

2. CLR on CSE SDM 8. CSE DDM

3. CLR on CSE DDM 9. FFM DDM

4. CLR off CSE DDM 10. CSE (C t SB) P
5. Sens DDM 11. CSE (SBO) P0

6. CSER F 12. CLR (C t SB) P0
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13.

14.

15.

16.

17.

20.

21.

22.

23.

24,

25.

26.

-500-007/4
CLR (SBO) P,
Batt. chg. volt.
Batt. chg. current
CSE T X DBLR
CSE T X Preamp
CSE Amp
CSE 18V
CSE var. volts
CSE det. RF
CLR TX DBLR
CLR Preamp
CLR TX Amp
CLR TX 18V

CLR TX var. volts

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

CLR TX det. RF
CSE TX DBLR

PS voltage +5

PS voltage -18

PS voltage -50

Main On

STBY On
Transmittor Off
Abn. Monitor

Local Control
Monitor Locally Bypassed
Cycle (From Tower)

Interlock Control (From Tower)

-3.2.2.1.3.1.2 Glideslope Parameters. - The following is a list of typical

arameters to be monitored (from both monitor

4.

CLR RF

CLR SDM

CLR DDM

Sens DDM

5.CSE R F

6’

7.

CSE SDM

CSE DDM

8.

9.

10.

11.

12.

13.

14.

1 and monitor 2) remotely:
NF DDM

CSE (C + SB)P0

CSE (SBO)P,

CLR (C ¢ SB)P0

Upper Ant. Pg

Mid Ant. P

Lwr Ant. Pg
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9. Main On 12, Local Control
10. Main Off 13. Monitor Bypassed
11. Abnormal 14. Cycle (From Tower)

5-3.2.2.1.4 Alarm Detection ‘Software. - The parameter data collected from

the ILS and environmental sensors, shall be compared with tolerance limits.
Upon detection of an out-of-tolerance condition, the input data buffer shall be
transferred to the alarm buffer and an alarm message prepared for trans-
mission to the CPS. The capability shall be provided to modify the parameter
tolerance limits from the local terminal or the CPS. Whenever a parameter
limit is changed, a limit change message shall be sent to the CPS. Safe-
guards shall be incorporated to preclude unauthorized or inadvertent

alteration of these parameters and limits from the local terminal.

5-3,2.2. 1.5 Fault Diagnostic Software. - Automatic means shall be provided

to diagnose the cause of a fault to a particular ILS parameter. The resulting
data shall be stored in memory and transmitted to the CPS or the local

terminal on request.

5-3.2.2.1.6 Microcomputer Self-Test Software. - Software shall be provided

to automatically perform internal self-testing of the facility microprocessor
and memory on a periodic basis. If a fault is detected, an alarm message

shall be sent, to the CPS.

11
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replacement of components. Off-the-shelf components and assemblies shall
be used to the greatest extent possible. Construction and fabrication of the

FPU shall be in accordance with best commercial practices.

Because of space limitations at field facilities, the physical size of the FPU
shall be kept as small as possible, consistent with the accessibility and

maintainability requirements.

5-3. 3.2 Ventilation and Cooling. - All blowers, vents, and cooling of the

equipment shall be provided. Each cabinet requiring forced ventilation
shall contain its own blower system, and shall not overheat or develop hot
spots in the surrounding air exceeding 131 degrees Fahrenheit (55 degrees
Celsius) with access doors or cover open for servicing for up to 8 hours.
Input air filters for all equipment cabinets shall be provided in accordance

with best commercial practice.

5-3.3.3 Power Indicators and Fuses. - Fuses shall be readily replaceable

and locdated in a convenient serviceable location. Indicator lamps shall be

provided on each cabinet to display power on/off condition.

5-3. 3.4 Subsystem Grounding. - The grounding design of the FPU's must

be compatible with other equipment with which their system will interface.

There shall be no degradation of signals between equipments due to cross-
f)

coupling through the ground system. The contractor shall be responsible

for interfacing his system grounding with existing systems.

13
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5-3.3.4. 1 Lightning Protection. - The FPU equipment shall be protected

against damage or operational upsét' due to lightning induced surges on the
incoming AC power lines or data communications lines. For design and
test purposes, the equipment contractor may assume that the facility is
provided with AC surge arrestors installed across each power line to

ground at the facility main service’ disconnect box.

5-3.3.5 Conducted and Radiated Interference. - The equipment specified

herein shall satisfy the basic limits of interference and susceptibility as
specified in MIL-STD-46 1. Should the proposed equipment have been built
to comply with a military interference control specification other than
MIL-STD-461 (e.g., MIL-I-16910), the FAA will accept that specification
in lieu of MIL-STD-461 provided that the requirements of the two specifica-

tions are generally comparable.

5-3,3.6 Cables. - The contractor shall furnish all cables, cable connectors,

termingl boards, etc., required for factory and site testing and installation
of the equipment. This shall include any special purpose test cables or

card extenders required for routine maintenance. All external cables or
wires to the FPU cabinet(s) (except the primary AC power cable), shall enter
the cabinets via appropriately-sized connectors. All cables shall be suppliec
with connectors installed. Any special tools and instructions required for
cable fabrication shall be furnished by the contractor as special test

equipment.

14
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5-3. 3.9 Electrical Design. - The electrical design of the system shall

minimize total electrical power consumption and be in accordance with best
commercial practices. The primary AC power input connection shall be vi:

a line cord with a three-prong plug. The AC source receptacle will be GFE

5-3. 3. 10 Reliability and Maintainability. - The reliability and maintainabili

requirements specified herein shall apply to the equipment within. the FPU.

5-3. 3. 10. 1 FPU Reliability and Maintainability. - Each FPU shall have a

minimum acceptable Mean-Time-Between-Failures (MTBF) of 4000 hours
(excluding indicator lamps, fuses, etc. ). The Mean-Time-To-Repair
(MTTR) shall be 2 hours or less. Failure of an individual parameter senso:

shall not be considered an FPU failure.

5-3.3.10.2 Maintenance Approach. - The maintenance approach shall be to

localize failures through the use of software and hardware maintenance
features, and to replace the failed module, element, or pluggable unit from
spares. The actual repair of the replaced item shall be accomplished off-

line in a bench repair area.

The FPU shall be designed to minimize the requirement for preventive
maintenance. Each FPU shall require not more than 1 hour per month for

this purpose.

16
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5-3.4 Documentation. - Documentation required under the contract shall be

as specified in Part 1 of the ER and as specified in the following paragraphs.
Documentation detailed under Part 1 of the ER applies to all parts of the
CCD/RMMS while the following paragraphs specifically relate to the ILS

FPU.

The contractor may utilize existing material or material that may contain
the required information within an existing document. Submission and
approval of documentation material shall be in the quantities and in
accordance with the schedule specified in the contract. Updating of the
required documentation shall be accomplished periodically to maintain the

documentation in current status.

5-3.4. 1 Hardware Documentation. - Hardware documentation shall be

provided in accordance with the requirements of Part 1 of the ER.

5-3.4.2 Software Documentation. - An ILS subsystem functional specification

and des’ign specification shall be, supplied in accordance with Part 1 of this
ER. The contractor shall provide all documentation necessary for FAA to
maintain and modify all deliverable programs. The organization of all
documentation shall be complete and conform to accepted program documenta-
tion practices. Where flow charts occur within the documentation, all
symbols used shall conform to ANSI standards. As a minimum, the software

documentation shall include the items described in the following paragraphs.

17
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Che manual shall provide information primarily on the programs external
tharacteristics and operating procedures rather than their internal logic
ind construction. It shall list all available commands for both normal and
maintenance modes of operation, and provide a description of each. The
manual shall describe outputs available, provide samples, and describe
how to obtain them. A |list of all error messages shall be provided, with
the procedure to follow for each error condition. Initial system startup
and restart procedures shall be described. . The manual shall also include

the relationship of the manual to other documentation manuals.

5-4 QUALITY ASSURANCE PROVISIONS

5-4.1 General. - General provisions for providing and maintaining a quality

control program are detailed in Part 1 of the ER.

5-5 PREPARATION FOR DELIVERY

See Part 1 of the ER.

5-6 NOTES

19



"AA-ER-500-007/5

Che manual shall provide information primarily on the programs external
tharacteristics and operating procedures rather than their internal logic
ind construction. It shall list all available commands for both normal and
maintenance modes of operation, and provide a description of each. The
manual shall describe outputs available, provide samples, and describe
how to obtain them. A |list of all error messages shall be provided, with
the procedure to follow for each error condition. Initial system startup
and restart procedures shall be described. . The manual shall also include

the relationship of the manual to other documentation manuals.

5-4 QUALITY ASSURANCE PROVISIONS

5-4.1 General. - General provisions for providing and maintaining a quality

control program are detailed in Part 1 of the ER.

5-5 PREPARATION FOR DELIVERY

See Part 1 of the ER.

5-6 NOTES

19



FAA-ER-500-007/5

Paragragh

n
™~

¥ SY N S I o M

L]
[y

o 0~ o~

1
®
N

*
)

U UuUUUOUOUuuUuUueuuuonunon
'

WWWWWWWwWwWwWwWwWwwLwwWwwwwwww
L 2

B R R R B WWWWWLWWWLWWLWWWWOLWWLWwLeuN
L

[}
»
ot e = O OO
o O O
[ ]
NP

L)
NN DN =
L I
N -

L]
.

o
[ . |
[l
et

(%)}
1
U

n
§
o

Maintenance Program

Design and Construction
General Requirements
Ventilation and Cooling

Power Indicators and Fuses
Subsystem Grounding
Lightning Protection
Conducted and Radiated Interference
Cables

Service Conditions

Electrical Service Conditions
Transient State

Startup Surges

Electrical Design

Reliability and Maintainability
FPU Reliability and Maintainability
Maintenance Approach
Documentation

Hardware Documentation
Software Documentation
Program Manuals

Operator ' s Manual

QUALITY ASSURANCE PROVISIONS
General

PREPARATION FOR DELIVERY

NOTES

Page

12
12
12
13
13
13
14
14
14
15
15
15
15
16
16
16
16
17
17
17
18
18

19
19

19

19















FAA-ER-500-007/6

6-2 APPLICABLE DOCUMENTS

6-2.1 Applicable Documents. - In addition to the following, Part 1 contains
a list of documents applicable to all parts of the ER:

FAA Order #6850.5

Instruction book for Medium Intensity Approach Lighting System with
Runway Alignment Indicator Lights. TI16850.9

Technical Manual for Runway Visual Range (RVR) Remote Display
Systern. T, O, 31MI-4-7-2-(1 through 4).

6-3 REQUIREMENTS

6-3.1 Equipment to be Furnished by the Contractor

6-3.1.1 Hardware. - The following items shall be furnished:

Unit Quantity
(1) Facility Processing Unit (FPU) for each site 1 per MALSI
including the following: 1 per ALS
1 per VASI
a. Microcomputer including memory 1 per RVR

b. Data communications unit (modem)
c. Status /control interface
d. Uninterruptable power supplies

6-3. 1.2' Software. - For each FPU delivered, the following software shall
be considered as equipment and shall be provided:

(1) Remote Maintenance Monitor (RMM) operational program
(2) FPU maintenance program

6-3.1.3 Documentation. - Hardware and software documentation shall be
provided as described in paragraph 6-3. 4.

6-3,2 Performance Requirements. - These subparagraphs contain require-
ments applicable to all items for the FPU of the specification.
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6-3.2.1 Hardware

6-3. 2.1.1 Microcomputer. - Each microcomputer shall provide the capability

to collect all available data for a lighting system via the lighting system
status/control interface. Each microcomputer shall have a serial communi-
cations interface at RS-449/232C levels for the purpose of transmitting and
receiving data from the local terminal, and a serial communications inter-
face at RS-449/232C levels for the purpose of transmitting and receiving
data from the communications unit. The microcomputer shall contain the
hardware required to perform fault diagnosis upon the lighting system. The
microcomputer must be capable of executing all requirements described
elsewhere in this specification, plus 50 percent additional workload. The
microcomputer shall use a minimum 8-bit word length. The microcomputer
and all other FPU hardware shall not adversely affect any signal or operation
of the lighting system equipment, even in the event of FPU hardware

failure. The microcomputer shall contain the necessary hardware/software

to accomodate reinitialization of the software locally and remotely.

6-3.2.1.1.1 Microcomputer Front Panel. - The microcomputer front panel

shall contain the following features:

(1) Connector for the attachment of a portable terminal (RS-449/232C
compatible).

(2) A reset button to reinitialize the software.

(3) Maintenance/normal switch.
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6-3, 2.1.4 Uninterruptable Power Supplies. - Sufficient uninterruptable

power backup is required to maintain the FPU (including the modem) for
a period of at least 8 hours. Batteries used shall be non-acid type.

Switchover transients shall not affect the operation of the FPU equipment.

6-3. 2.1.5 Sharing of FPU. - Where signals of two or more lighting systems

are available at one location, the FPU may be shared.

6-3. 2.2 Software. - The following software is considered as equipment for

the purposes of this specification and shall be provided.

6-3. 2.2.1 RMM Software. - The RMM software shall provide the capability

to control the lighting system equipment and to perform data collection of

all available data. It shall perform tests upon this data to determine if
faults, alarms, or status changes of any monitored parameter have occurred,
These faults, alarms, or status changes shall be transmitted (in accordance

with the ICD for RMMS) to the CPS.

In the event of a communications failure between the facility and central
site, the software shall continue to collect and test data. During a communi-
cations failure, the pre-alarm and alarm data shall be stored and maintained
in memory until communications is re-established. The pre-alarm and

alarm data shall then be transmitted to the central site.
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The software shall provide the capability of displaying on the local terminal
or transmitting to the CPS upon command, any or all data which shall have
been tagged by date and time and is categorized as pre-alarm, alarm,

or periodic (certification type) data; subcategorized to identify its source
(MALSR, ALS, VASI, or RVR). The software shall provide the capability

of performing fault diagnosis upon the lighting system.

6-3, 2. 2, 1. 1 Initialization Software. - Software shall be provided to initializ

the FPU under any of the following conditions:
(1) Initial system startup (power on)
(2) Power fail/restart
(3) Front-panel hardware reset
(4) Reset command from the CPS
Functions to be performed during initialization shall include the following:
(1) Disable interrupt
(2) Initialize parameter limits by loading default values from ROM
to RAl\/f.
(3) Initialize 1/0O ports
(4) Initialize flags, pointers, counters, etc.
(5) Request time-of-day from local terminal/CPS

(6) Enable interrupts
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(1) Disable interrupt
(2) Initialize parameter limits by loading default values from ROM
to RAl\/f.
(3) Initialize 1/0O ports
(4) Initialize flags, pointers, counters, etc.
(5) Request time-of-day from local terminal/CPS

(6) Enable interrupts
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MALSR Parameters

(1) Steady Burning Lights - See Table 1 and Table 2
a. On/Off Status
b. Intensity level
¢. Operational status
d. Input voltage
(2) Flashing Lights - See Table 1
a. On/Off status
b. Operational status
c. Input voltage
d. Flasher rate
(3) Ground- to-Ground and Air- to-Ground Control Functions
Monitor and control hardware shall be provided to verify that the
proper ground-to-ground and air-to-ground signals will turn on the MALSR

equipment.

AI:S Parameters

(1) Steady Burning Lights - See Table 3 and Table 4
a. On/Off status
b. Intensity level
c. Regulator output current
d. Brightness step changing time

e. Operational status
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(3) Ground-to-Ground and Air-to-Ground Control Functions-
Monitor and control hardware shall be provided to verify that the

proper ground-to-ground and air-to-ground signals will turn on the VASI.

(4) Alignment
a. Vertical angular alignment - tolerance is +6 minutes from
1/2 degree below established glide path.

b. Horizontal alignment - tolerance is i_l/Z degree from being
parallel to the runway.

c. Tilt switch alarm - tolerance is +1/2 degree.

RVR Parameters

(1) Transmissivity - See Table 7
a. Transmissometer output

b. Background test

(2) Day/Night Switch Setting - See Table 7
(3) Runway Edge Lights - See Table 7 and Table 8

(4) RVR Value - See Table 7
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TABLE 5., VASI CERTIFICATION TYPE PARAMETERS

Parameters FPU ﬁequirement Limits
Oon/Off Monitor/control*
Intens ity level and Monitor/control* See Table 6

reg. output current

Regulator/transformer Monitor +10%
input voltage

Photoelectric control Monitor High intensity setting - within 15 minutes of
setting sunrise; low intensity setting - within 15 minutes
before sunset

VASI lamps opeér, Monitor Less than two lamps per box lit
status

*Some VASI's do not allow the control settings to be changed remotely. In these cases, the FPU is
required only to monitor the status.

9/L00-006~-9d-VV 4
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Parameter

Transmissometer
output

Background test
Day/night switch
s etting

Runway edge light
intensity level

RVR Value

RVR change

TABLE 7. RVR CERTIFICATION TYPE PARAMETERS

FPU Reauirement

Monitor and compute
transmissivity

Initiate test, monitor
background pulses

Verify switch setting is
in correct position

Monitor and verify RVR
signal data converter
receives correct
intensity s etting

Monitor RVR signal

data converter and also
compute own RVR value;
compare both RVR values

Compare RVR values at
15-minute intervals and
determine if RVR value is
increasing, decreasing, or
unchanged

Limits

Alarm if less than 40 pulses per minute are
detected

Alarm if more than 40 pulses per minute are
detected

See Table 8

Alarm if the two RVR values differ by more than
500 feet and the lower of the two RVR values is at
least 3000 feet, or the two RVR values differ by
more than 200 feet if the higher of the two RVR
values is 3000 feet or less

9/L00006-9d~-VVA
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TABLE 8. RUNWAY EDGE LIGHT INTENSITY SETTINGS

In tensity Regulator Output
Level Current (AMPS) Limits (AM:
5 6.6 6.4 -6,7
4 5.2 4.9 - 5.5
3 4.1 3.8-4.4
2 3.4 3.2 -3.7
1 2.8 2.6 - 3.1

18
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6-3,2.2.1.8 Maintenance/Normal Software. - Software shall be provided

to notify the CPS when the maintenance/normal switch on the front panel
is moved to either the maintenance or normal position. When the switch
is in the maintenance position, the RMM software shall operate in
conjunction with the maintenance software. In this mode, all messages

sent to the CPS should be flagged as being in the maintenance mode.

6-3,2.2.2 Maintenance Program. - As a minimum, the maintenance progra

shall perform the following functions upon command from the local terminal
(1) Discontinue communications to the CPS
(2) Allow the examination of all registers and memory
(3) Execute a ROM test to validate all ROM'’s
(4) Execute a RAM test to read/write to ail RAM's
(5) Exercise the interfaces between the microcomputer and the
status/control interface, and between the microcomputer and the communic:

tions unit.

20
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6-3. 3.4 Subsystem Grounding. - The grounding design of, the FPU's must

be compatible with other equipment with which their system will interface.
There shall be no degradation of signals between equipments due to cross-
coupling through the ground system. The contractor shall be responsible

for interfacing his system grounding with existing sys terns.
(see page 22a)

6-3.3.5 Conducted and Radiated Interference. - The equipment specified

herein shall satisfy the basic limits of interference and susceptibility as
specified in MIL-STD-461. Should the proposed equipment have been built
to comply with a military interference control specification other than
MIL-STD-461 (e.g., MIL-I-16910), the FAA will accept that specification
in lieu of MIL-STD-461 provided that the requirements of the two specifica-

tions are generally comparable.

6-3, 3.6 Cables. - The contractor shall furnish all cables, cable connector:

terminal boards, etc., required for factory and site testing and installation
of the equipment. This shall include any special purpose test cables or
card extenders required for routine maintenance. All external cables or
wires to the FPU cabinet(s) (except the primary AC power cable), shall
enter the cabinets by appropriately-sized connectors. All cables shall

be supplied with connectors installed.. Any special tools and instructions
required for cable fabrication shall be furnished by the contractor as

special test equipment.

22
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6-3,3.4.1 Lightning Protection. - The FPU equipment shall be protected

against damage or operational upset due to lightning induced surges on
the incoming AC power lines or data communications lines. For design
and test purposes, the equipment contractor may assume that the facility
is provided with AC surge arrestors installed across each power line to

ground at the facility main service disconnect box.

22a
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6-3.3.7 Service Conditions. - The FPU equipment herein shall perform

in accordance with the requirements of this ER under the service conditions,
including AC line parameters, listed below:

Operating (Power On)

1. 0-10,000 feet (0-2048 meters) altitude above sea level.

2. 14 to 122 degrees Fahrenheit (-10 to 50 degrees Celsius) tempera-
ture (cabinet intake air temperature).

3. 5 percent to 90 percent relative humidity.

4, Direct air conditioning shall not be required.

5., AC line parameters:

Design Center Range

120 volts 108-132 volts
208 volts 187-229 volts
60Hz 57-63Hz

6-3.3.8 Electrical Service Conditions

6-3.3.8.1 Transient State. - All equipment shall perform its specified
function in accordance with the requirements of 1- 3,3.4 and }-3,.3.5 of
FAA-G-2100 pertaining to AC power source transients. No false opera-
tional or output signals shall be generated by transients within the defined

limits or by inrush currents caused by the FPU.

6-3, 3,8.2 Startup Surges. -~ The peak inrush current during startup shall

not exceed five times the normal peak operating current.

23
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6-3. 3.9 Electrical Design. - The electrical design of the system shall

minimize total electrical power consumption and be in accordance with
best commercial practices. The primary AC power input connection
shall be via a line cord with a three-prong plug. The AC source

receptacle will be GFE.

6-3. 3. 10 Reliability and Maintainability. - The reliability and maintain-

ability requirements specified herein shall apply to the equipment within

the FPU.

6-3. 3. 10.1 FPU Reliability and Maintainability. - Each FPU shall have a

minimum acceptable Mean-Time-Between-Failures (MTBF) of 4000 hours
(excluding indicator lamps, fuses, etc. ). The Mean-Time-To-Repair
(MTTR) shall be 2 hours or less. Failure of an individual parameter

sensor shall not be considered an FPU failure.

6-3,3.10.2 Maintenance Approach. - The maintenance approach. shall be

to locglize failures through the use of software and hardware maintenance
features, and to replace the failed module, element, or pluggable unit
from spares. The actual repair of the replaced item shall be accomplished

off-line in a bench repair area.

The FPU shall be designed to minimize the requirement for preventive
maintenance. Each FPU shall require not more than 1 hour per month

for this purpose.

24
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be reviewed and approved by the government and quantities supplied in

accordance with the contract schedule.

6-3.4.2.1 Program Manuals. - An RMM program manual and a maintenanc

program manual shall be furnished with sufficient detail to allow FAA
personnel to make program modifications. Each program manual shall
include an overview of all routines and their interrelationships to the
hardware, and shall describe how the functional requirements of the
subsys tern were met. Each program manual shall also contain logical
flow charts and source listings for each routine described. The source
listings shall represent the final delivered software and contain sufficiently
detailed comments to adequately describe the purpose of. each subfunction,
Each program manual shall include, but not be limited to, the following:

1. Procedures for updating the manual.

2. Relationship to other software manuals.

3. Detailed explanation of hardware related programming factors
such ;as input/output formats, codes, bit patterns for control characters,
communication sequences, interrupt processing, and 1I/O port addresses.

4, Detailed description of memory requirements, including a load

map with global symbols.

6-3.4.2, 2 Operator's Manual. - The operator’'s manual shall provide

detailed operating procedures for both the normal and maintenance modes

of operation. The manual shall provide information primarily on the
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programs external characteristics and operating procedures rather than
their internal | 0gi ¢ and construction. It shall list all available commands
for both normal and maintenance modes of operation, and provi de a
description of each. The manual shall describe outputs available, provide
samples, and describe how to obtain them. A list of all error messages
shall be proviaed, with the procedure to follow for each ‘error condi tion.
Initial system startup and restart procedures shall be described. The

manual shall also include the relationship of the manual to other documen-

tation manuals.

6-4 QUALITY ASSURANCE PROVISIONS

6-4. 1 General. - General provisions for providing and maintaining a

quality control program are detailed in Part 1 of the ER.

6-5 PREPARATION FOR DELIVERY

See Part 1 of the ER

6-6 NOTES

27
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May 17, 1979

CONSOLI DATED CAB DI SPLAY/ REMOTE
MAI NTENANCE MONI TOR SYSTEM

FOREWARD

This is Part 7 of a group of specification documents under the basic
headi ng, "Consolidated Cab Display/Renote Maintenance Mnitor System
(ccp/rRMMS)," each of which carries the basic number Engineering Requirenent
(ER) with a slant line and a number corresponding to the part nunber.
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Listing of Parts

FAA~ER-500~007/1 Part 1 - General
FAA~ER~500-~007/2 Part 2 ~ Display Subsystem
FAA~ER~500-~007/3 Part 3- Central Processing Subsystem
FAA~ER~500~-007/4 Part 4 - Renote Transmitter/Receiver Subsystem
FAA~ER~500~007/5 Part 5 ~ Instrument Landing System Subsystem
FAA-ER~500~007/6 Part 6 —~ Lighting/RVR Subsystem
FAA~ER<500~007/7 Part 7 ~ Tower Interface Subsystem

7-1 SCOPE

7-1.1 Scope of Part 7.~ This Part.7 contains requirements which are
applicable, alone and in conjunction, with other parts of this Engineering
Requirenent, to the design, fabrication, testing, installation, and field
validation of a tower interface subsystemof a CCD/RMM Systemto be
installed and operated in FAA terminal facilities. The tower interface
subsystem shal | consist of dual facility processing units (FPU's) to
provi de redundancy for the nmonitoring of environnental (i.e., weather) and
navaid status parameters presently being ternminated/interfaced in the

tower. Each FPU shall be conprised of a mcroconputer, data comunications
unit (modem), status/control interface, and an uninterruptable power
supply. Both FPU's shall continuously nonitor the environmental and navaid
status parameters. One FPU shall be designated "active" and ot her
"standby".  The active FPU shal| detect alarmconditions by conparing
nmeasured paraneters for abnormal state. Upon alarm detection, the active
FPU shall notify the central processing subsystem (CPS) in accordance wth
the ICD Level | and IcD Level Il specifications. Upon request from the
CcpS, the active FPU shall transmt all data available for use at the cps.

7-1.2 Applicable Definitions

Interface Control Docunment Level | - An FAA document that provides
the communications [1nk control Interface and protocal requirements
for the exchange of information between a rempte nonitoring
subsystem (i.e., FPU) and a central processing subsystem (CPS).
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RMM Renote Mai ntenance Monitor

RMMS Renote Maintenance Mnitor System
SMD Super vi sory/ Mai ntenance Di spl ay
kUPS Uninterruptable Power Supply

7-2 Applicable Docunent s

7-2.1 Appl i cabl e Documents.~ The follow ng documents are specifically
referenced in this part of the ER and are applicable to the extent
speci fied herein.

7-2.1.1 FAA Docunents

Speci fication

FAA~G—~2100/1 El ectronic Equipment, GCeneral Requirenents

M scel | aneous

NAS~MD-790 Level | Interface Control Docunent for RMMS

7-2.1.2 Militarv Docunent

St andard

MIL~STD-461 El ectromagnetic Interference Characteristics
Requi rements for Equi pment

7-2.1.3 M scel | aneous Docunents

El ectronics Industries Association

EIA-RS—~232C Interface Between Data Terminal Equipment and Data
Communi cations Equi pment Enploying Serial Binary
Data |nterchange
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EIA~-RS~449 Interface Between Data Terminal Equipment and
Data Gircuit-Termnating Equi pment Enploying
Serial Binary Data Interchange

ETA~Bulletin #12 Application Notes on Interconnection Between
Interface Circuits Using RS-449 and RS-232C

7-2.2 Precedence of Documents.~ Wen requirenents of the contract, this
ER, or subsidiary applicable docunents are in conflict, the follow ng shall
apply:

7-2.2.1 The Contract.~ The contract shall have precedence over all other
docunents.

7-2.2.2 Engi neeri ng Requirement.~ The ER shal| have precedence over all
subsidiary applicable docunents cited herein.

7-2.3 Source of Docunents

7-2.3.1 Sour ce of FAA Documents.— Copies of the applicable FAA documents
may be obtained from the Federal Aviation Adm nistration, Wshington, DC,
20591, Attention: Contracting Officer. Request should fully identify
material desired, i.e., docunent nunber, dates, amendment nunbers; also,
request should identify the invitation for bid, request for proposals, or
the contract involved. O other use to be made of the requested material.

7~2.3.2 Source of MIlitary Document.~ Single copies of the mlitary

document may be obtained fromthe Naval Supply Depot, 5801 Tabor Avenue,
Phi | adel phia, PA 19120. Request should cite the request for proposal or
contract for which the docunment is needed.

7-2.3.3 Source of Ot her Documents.~ Single copies of EIA publications nmay
be obtained fromthe Electronic I'ndustries Association, 2001 Eye Street,
N.W., Washington, DC, 20006.

7-3 Requirements

7-3.1 Equi pnent to be Furnished by the Contractor

7-3.1.1 Hardware.~ The following itens shall be furnished.
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7-3.2.1.1.1 M croconput er Front Panel.~ The microconputer front panel
shal | contain the follow ng features

(a) Connector for the attachment of a portable termna
(RS-449/232Ccconpati bl e).

(b) A reset button to reinitialize the software.
(¢) Mai ntenance/ normal switch.

7-3.2.1.1.2 Memory.~ Menory shall consist of a conbination of eraseable
programmabl e read only mermory (EPROM and random access nenory (RAM. Both
RAM and EPROM shal | be capable of being expanded without the addition of a
second chassis, by the greater of 25 percent of 4K words over that required
to meet the requirenents of this specification

7-3.2.1.1.2 Real - Ti ne Clock.~ A real-time clock with a mininmm resolution
of 1 mllisecond, that Is under programmable control of the m croconputer
shal | be supplied

7-3.2.1.2 Data Communi cations Unit (Mdem .- The data communications unit
shall be a comercially available nodem It shall have an RS-449/232C
conpatible interface to the mcroconputer and shall be capable of
transmitting/receiving data at rates up to and including 1200 bps. The
modens shal |l operate fromthe uninterruptable power supplies (UPS) during
power outages. The nodens shall be of the same product line as the nodens
at the cps.

7-3.2.1.3 Status/Control Interface.~ The status/control interface shal
interface to a signal demarc box(es). The signal demarc box(es) will be
GFE and will be a central point for all signals (paraneters) to be
nonitored. The sensors and other hardware necessary to monitor the

envi ronmental and navaid status parameters shall be provided by the
contractor. The parameters to be nonitored and their characteristics shal
be as specified in the contract. Sufficient isolation shall be provided by
the contractor to insure the FPU hardware shall not adversely affect any
signal or operation of the existing facility equipment even in the event of
FPU hardware 'failure.
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7-3.2.1.4 Uninterruptable Power Supplies.~ Sufficientuninterruptable
power backup is required to maintain the FPU (including the nodenm) for a
period of at least 8 hours. Batteries used shall be non-acid type

Swi tchover transients shall not affect the operation of the FPU equi pment

7-3.2.1.5 Dual FPU's.~ Two FPU's shall be supplied and shall perform

I ndependently of each other. The only comon point between the FPU's shal
be the signal demarc box(es). The nmalfunction of an FpPuU shal| not hinder
the performance of the other FPU or CPS. Wen the maintenance/ norma
switch on the front panel of an FPU is in the normal poisition, the CPS
shal | select the node of operation (active or standby) of the Fpu. When

t he mai ntenance/ normal switch of an FPU is in the maintenance position, the
FPU shall automatically assume standby node of operation

7-3.2.2 Software.~ The following software is considered as equi pment for
the purposes of this specification and shall be provided

7-3.2.2,1 RMM Software.— The RMM software shall provide the capability to
perform data acquisition of all available data. It shall performtests
upon this data to determine if faults, alarms, or status changes of any
moni tored paraneter have occured. These faults, alarns, or status changes
shal | be transmtted (in accordance with ICD Level | for RMMS) to the CPS.

In the event of a comunications failure between the FPU and CPS, the
software shall continue to collect and test data. During a communications
failure, the pre~alarm and alarmdata shall be stored and naintained in
menory until communi cations i S re~established. The pre~alarm and- al arm
data shall then be transmtted to the CPS.

The software shall provide the capability of displaying on the |oca
termnal or transmtting to the CPS upon conmand, any or all data which
shal | have been tagged by date and time and is categorized as pre~alarm,
alarm or periodic data; subcategorized to identify its source. The
software shall provide the capability of performng fault diagnosis upon
t he FpU.

7-3.2.2.1.11nitializati on Software.~ Software shall be provided to
initialize the ¥PU under any of the follow ng conditions

(a) Initial systemstartup (power on)

(b) Power fail/restart
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7-3.2.2.1.5 Fault Diagnostic Software.- Automatic means shall be provided
to diagnose the cause of a fault to a particular FPU conponent (board). An
al arm nessage shall be generated and the resulting data stored in nenory,
and transmtted to the CPS or the local termnal on request.

7~3.2.2.1.6 M croconputer Self-Test Software.~ Software shall be provided
to automatically perform internal self-testing of the facility

m croprocessor and menory on a periodic basis. |If a fault is detected, an
al arm nessage shall be sent to the CPS.

7-3.2.2.1.7 Trend Anal ysi s Software.~ All or any selected paraneter data
shall be transmtted to the local termnal or CPS upon request at a
selected periodic rate, for the purpose of performng a quick |ook trend
anal ysi s.

7-3.2.2.1.8 Mai nt enance/ Nor mal Software.~ Software shall be provided to
notity the CPS when the nalntenance/normal switch on the front panel is
noved to either the maintenance or normal position. The maintenance/ norma
switch nust be in the normal position for an FPU to be active. Wen the
switch is in the maintenance position, the RMM software shall operate in
conjunction with the maintenance software and the FPU shall revert to
standby. In the maintenance node, all messages sent to the CPS shall be
flagged as being in the maintenance node

7-3.2.2.1.9 Active/ St andby Software.~ An active FPU shall performall of
the above RMM functions (data acquisition), alarmdetection/generation, CPS
communi cations, etc.). A standby FPU shall not transmit any parameter

al arm messages to the CPS unless the standby FPU is in the maintenance node
at which time all messages transnmitted to the cpS shall be tagged as being
in the maintenance node.

7~3.2.2.2 Maintenance Program- As a nmininum the maintenance program
shal | perform the followmng functions upon command from the |ocal term nal

(a) Enabl e/ di sabl e communications to t he CPS

(b) Allow the exami nation of all registers and nmenmory
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(¢) Execute an EPROM test to validate all EPROM
(d) Execute an RAM test to read/wite to all RAM
(e) Exercise the interfaces between the mcroconmputer and the
status/control interface, and between the mcroconmputer and the

comruni cations unit.

7-3.3 Design and Construction

7-3.3.1 General Requirements.-~ The FPU shall be designed to provide high

operational availability and good accessibility for maintenance and repair
or replacement of conponents. Of-the-shelf conponents and assenblies
shal| be used to the greatest extent possible and consistent with the
general requirenents specified in 1-3,3., Construction and fabrication of
the FPU shall be in accordance wth best commercial practices.

Because of space limtations, the physical size of the FPU shall be kept as
smal | as possible, consistent with the accessibility and maintainability
requirements

7-3.3.2 Ventilation and Cooling.- Al blowers, vents, and cooling of the
equi prent shall be provided. Each cabinet requiring forced ventilation
shall contain its own blower system and shall not overheat or develop hot
spots in the surrounding anbient air exceeding 131 degrees Fahrenheit (55
degrees Celsius) with access doors open for servicing for up to 8 hours
Input air filters for all equipment cabinets shall be provided in
accordance with best commercial practice

7-3.3.3 Power |ndicators and Fuses.~ Fuses shall be readily replaceable
and located in a convenient serviceable location. Indicator |anps shall be
provi ded on each cabinet to display power on/off condition

7-3.3.4 Subsyst em Grounging.~ The groundi ng design of the FPU's nmust be
compatible wth other equipnment with which the subsystem will interface
There shall be no degradation of signals between equipments due to
crosscoupling through the ground system The contractor shall be
responsible for interfacing his system grounding with existing system

7-3.3.4.1 Li ght ni ng Protection.~ The FPU equi pmrent shall be protected

agal nst damage or operational upset due to lightning induced surges on the
i ncom ng AC power lines or data conmunications lines. For design and test
purposes, the equipment contractor may assume that the facility is provided
with AC surge arrestors installed across each power line to ground at the
facility main service disconnect box.
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7-3.3.5 Conducted and Radiated Interference.- The equi pnent specified
herein shall satisfy the basic limts of interference and susceptibility as
speci fiedin MIL-STD-461., Should the proposed equipment have been built to
comply with any interference control specification other than MIL-STD-461,
the FAA will accept that specification in |ieu of MIL-STD-461 provided that
the requirenents of the two specifications are generally conparable.

7-3.3.6 Cables.~ The contractor shall furnish all cables, cable
connectors, terminal boards, etc., required for factory maintenance and
site testing and installation of the equipnent. This shall include any
speci al purpose test cables or card extenders required for routine

mai ntenance. All external cables or wires to the FPU cabinet(s) (except
the primry AC power cables), shall enter the cabinets by appropriately
sized connectors. Al cables shall be supplied with connectors installed.
Any special tools and instructions required for cable fabrication shall be
furnished by the contractor as special test equipnent.

7-3.3.7 Servi ce Conditions.~ The FPU equi pment herein shall performin
accordance with the requirements of this ER under the service conditions,
including AC line paraneters |isted below

Operation (Power On)

(a) 0-10,000 feet (0-2048 meters) al titude above seal evel.

(b) 14 - 122 degrees Fahrenheit (-10 to 50 degrees Celsius)
tenperature anbient (cabinet intake air tenperature).

(¢) 5 percent to 90 percent relative humdity.
(d) Direct air conditioning shall not be required.

(e) AC line paraneters:

Desi gn Center Range
120 vol t s 108-132 vol ts
208 vol ts 187-229volts

60Hz 57-63Hz
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accordance with the schedule specified in the contract. Updating of the
requi red docunentation shall be acconplished periodically to maintain the
docunentation in current status

7-3.4.1 Hardwar e Documentation.—~ Hardware docunentation shall be provided
I'n accordance wth the requirements of Part | of the ER.

7-3.4.2 Sof t war e Documentation.— A tower interface subsystem functional
specification and design specification shall be supplied in accordance wth
Part 1 of this ER. The contractor shall provide all docunentation
necessary for FAA to maintain and nodify all deliverable prograns. The
organi zation of all docunmentation shall be conmplete and conform to accepted
program documentation practices. \Were flow charts occur within the
docunentation, all synbols used shall conformto ANSI standards. As a
mninum the software docunentation shall include the itenms described in
the follow ng paragraphs. These docunents shall be reviewed and approved
by the government and quantities supplied in accordance with the contract
schedul e.

7-3.4.2.1 Program Manuals.~ An RMM program nanual and a mai ntenance
program manual shall be furnished with sufficient detail to allow FAA
personnel to make program nodifications. Each program manual shall include
an overview of all routines and their interrelationships to the hardware,
and shal |l describe how the functional requirements of the subsystem were
nmet. Each program manual shall also contain logical flow charts and source
listings for each routine described. The source listings shall represent
the final delivered software and contain efficiently detailed coments to
adequately describe the purpose of each subfunction. Each program nanua
shall include, but not be linted to, the followng

(a) Procedures for updating the manua
(b) Relationship to other software manual s

(c) Detailed explanation of hardware related progranmng factors
such as input/output formats, codes, bit patterns for contro
characters, communication sequences, interrupt processing, and |/0O
port addresses.

(a) Detailed description of nenory requirenments, including a |oad
map with global synbols
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